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Specification 

Data Distribution System and Data Vending 
Machine Therefor, Data Searching Apparatus, 
Copied Data Detecting System and Data Reproducing Apparatus 

Technical Field 

The present invention relates to a system for distributing digital data 
such as electronic book data recorded electronically as well as to a data 
vending machine therefor and a data reproducing apparatus. More 
specifically, the present invention relates to a data distribution system in 
which data recorded on a storage medium through a data distributing 
apparatus is used in the form of reproduction by an apparatus of a user, for 
example, a data vending machine and a data reproducing apparatus 
therefor, and to a system promoting distribution of data storage medium 
recorded legitimately in such a data distribution system. 

Background Art 

Along with the recent development of network technique and 
accompanying digital implementation of book data, music data and so on, a 
technique of distributing data using a communication network has been 
developed. Examples of such a technique are disclosed, for example, in 
Japanese Patent Laying-Open No. 2-47771 and Japanese Patent 
Publication No. 5-83948. The inventions disclosed in these published 
documents relate to a technique for down-loading electronic-book data to a 
storage device such as a memory or a hard disk through a communication 
network and not through a bookstore, and reproducing the data by a 
reproducing apparatus. 

More specifically, Japanese Patent Laying-Open No. 2-47771 
discloses an information transmitting system including a data supplying 
apparatus and a data reproducing apparatus connected thereto by a 
communication network. The data reproducing apparatus instructs the 
data supplying apparatus on the data to be retrieved, through the 
communication network. The data supplying apparatus includes a data 
base storing a number of data groups, a searching apparatus searching any 



of the data groups in the data base in accordance with the instructions from 
the reproducing apparatus, and a communication apparatus for data 
transmission/reception to and from the data reproducing apparatus. 

The data supplying apparatus structured in this manner retrieves 
5 the data group instructed by the data reproducing apparatus from the data 
base, in response to a request from the data reproducing apparatus and 
transmits the data group through the communication apparatus and the 
communication network to the data reproducing apparatus. The data 
reproducing apparatus has a storage device storing the data group, and 

10 displays page by page the data group stored in the storage device, based on 
an instruction from the user. Thus it is possible for the user to obtain data 
of a book and the like simply through the communication network, without 
any intervenient bookstore. It is possible for the user to reproduce the 
data at any time and at any place as needed, using the data reproducing 

15 apparatus. 

Japanese Patent PubUcation No. 5-83948 discloses a pubUc 
information vending system including one or a plurality of pubUc 
information vending machines installed at places readily accessible by 
unspecified number of information purchasers, and one or a plurality of 

20 information source apparatuses connected to the pubUc information 

vending machines through a communication network. In this system, the 
information purchaser connects to any of the information source 
apparatuses that contains information of which purchasing is desired 
through the pubhc information vending machine and the communication 

25 network, and makes a transaction for purchasing the desired information. 
Confirmation of an identification ensuring adjustment or payment of 
charges takes place at the time of completion of the transaction contract at 
the pubhc information vending machine. At the same time, the purchaser 
can obtain immediately the desired information from appropriate 

30 information source apparatus through the pubhc information vending 
machine and the communication network. It is expected that such a 
system promotes distribution of information. 

In such a transaction, the information is once recorded on a storage 



medium and reproduced by the reproducing apparatus. As the digital data 
allows easy copying of data and are free of any degradation of data in data 
reproduction, there arises a problem of how to prevent unauthorized 
copying of the storage medium. Conventionally, a method has been known 
5 as one such technique in which copying is restricted by a flag indicating 
prohibition or allowance of copying. In accordance with such a method, 
when a recording apparatus is connected to a reproducing apparatus and an 
attempt is made to copy the data reproduced by the reproducing apparatus 
on a storage medium by the recording apparatus, the recording apparatus 

10 checks the flag embedded in the data. If the flag has a value that means 
copy-prohibited, the recording apparatus prohibits copying, or provides 
analog outputs instead of digital outputs, so as to prevent digital copying. 

SCMS (Serial Copy Management System) employed for a DAT 
(Digital Audio Tape) has been known as a representative example of such 

15 technique. In SCMS, a copy flag of 2 bits is recorded in multiplexed 
manner in the data at every prescribed time period, so as to prevent 
unUmited digital copying. The copy flag has the definitions of "00: copy 
prohibited", "01: one copy allowed", "10: reserved" and "11: copy allowed," 
and copjdng is controlled by an appropriate operation in accordance with 

20 the copy flag. 

The conventional technique outlined above is very convenient for 
distributing electronic data to the users. Actual use of such technique, 
however, has the following problems. 

(1) When the capacity of the data to be distributed increases, 

25 necessary time for transmission becomes longer, resulting in excessively 
long wait time of the user. When the object of electronic distribution is 
extended to publications including a large number of photographs and/or 
pictures such as a pictvire book or a photograph album or further to CD 
(Compact Disk) albums having larger capacities than the text data, such an 

30 excessive wait time imposes a great difficvdty in spreading the system. 

The time necessary for the user to obtain a desired book or the like through 
the common sales route, for example, at a bookstore, is generally unrelated 
to the contents of the pubHcation. Therefore, solution of this problem is 
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critically important if the system for distributing electronic data through 
communication is to be practically implemented. 

(2) The problem of copsrright protection is very important in a 
simple system of data distribution. If protection of copying of digital data 
is not at all afforded, it is impossible to detect any unauthorized copy by a 
malicious user purchasing the electronic data. This is a major difference 
between a paper document which requires time for copying and the 
electronic data. Embedding a copy flag within the data, as described above, 
may be a solution to this problem. Nevertheless, unauthorized copying 
cannot be prevented if an apparatus which ignores the copy flag is used as 
the recording apparatus. In other words, practical implementation of such 
data distribution system requires technical support to solve not only the 
technical problems but also institutional constraints including copyright 
protection. 

(3) Another problem of the conventional technique is that a 
situation where various data sources (information sources) utihzing 
different communication rates and different communication methods co- 
exist is not taken into consideration. For example, computers of various 
generations may possibly be the data sources, and the speed of processing of 
the computers may vary widely. Storing capacities thereof may also differ 
widely. Further, the method and the rate of communication may vary 
widely, possibly including wired communication, wireless communication, 
communication through optical communication, satellite network or 
satellite broadcast allowing broadcast of same data to multiple points 
simultaneously. Therefore, when there are a plurality of data sources 
holding data desired by a user, it becomes a problem from which data 
source the data should be received. In such a case, it is desired that an 
optimal data source can be selected automatically based on various 
standards. 

As such various and wide data soturces were not expected 
conventionally, optimization of data source selection has not been 
considered. 

(4) Conventionally, a so-called "browsing in a bookstore" has been 



possible. When one wishes to a buy a book, he/she may actually look into 
the contents before determining to buy or not to buy the book. Electronic 
distribution of data makes it difficult for the user to examine the contents of 
the data before the pxirchase. In the conventional technique described 
5 above, accounting of the pxirchase of the electronic data takes place at the 
time of purchase, that is, at a time point when the data is received from the 
data source. Therefore, there is a relatively high possibility for the user to 
find that the contents of the pxu-chased electronic data is not so interesting 
as expected. Such a problem may hinder use of the data distribution 
10 system by the users. 

Japanese Patent Publication No. 6-85196 discloses a software 
S vending machine solving such a problem. The software vending machine 

has a function of demonstrating the software of the user at the time of 
Q purchasing the software. Such a demonstration of the product to be 

™ 15 purchased, however, does not allow the user to fully appreciate the true 
Cm value of the product, except for only a few softwares. Particularly such as 

^ books full appreciation of which generally take much time cannot be 

sufficiently evaluated by the user through such a method. This problem 
must be solved to spread the use of the electronic data distribution system. 
20 (5) The conventional technique described above has a problem that 

what can be purchased is limited to data already in the electronic form. 
This seems to be a matter-of-fact constrict. Where it is known that wide 
variety of contents not in the electronic form are available through the 
traditional route as in the case of books, there would be only a small 
25 number of users who are eager to use such an electronic data distribution 
system that allows access to information of very Umited contents. 
Therefore, a system allowing purchase of data which may or may not be in 
the electronic form, in one same manner is desired. 

(6) In the conventional technique, the unit of transaction has been, 
30 in principle, the whole data of an electronic book, for example. Now, there 
may be a method of utilizing data in which data source search is conducted 
by a key word, and a portion including the key word is retrieved. At this 
time, a user may wish to retrieve not the segments of sentences including 
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the key words but a section, a chapter or other sizable unit from the data 
source. Conventionally, such an apparatus for retrieving data in such a 
form from the data soxirce did not exist. 

(7) As already described, there is a method of determining whether 
5 a copy is allowed or not, based on a value of a copy flag included in the data, 
when there is an instruction of copying the digital data. When the value of 
the copy flag is set to indicate "copy prohibited", the user suffers from a 
problem that it is impossible to copy the data for back up. A back up copy 

2 is legitimate and hence there must be some measvire for the user's 
^ 10 convenience. 

3 Therefore, an object of the present invention is to provide a data 
distribution system capable of reducing time necessary for data transfer as 
much as possible, and a data distributing apparatus and a data reproducing 
apparatus therefor. 

15 Another object of the present invention is to provide a data 

distribution system effectively preventing unauthorized copy in electronic 
data distribution. 

A still further object of the present invention is to provide a data 
distribution system capable of distributing data to the user from an optimal 
20 data source in accordance with various standards. 

An additional object of the present invention is to provide a data 
distribution system allowing data purchase at a reasonable expense. 

A further object of the present invention is to provide a data 
distribution system allowing a user to select any article other than 
25 electronic data. 

A still further object of the present invention is to provide a data 
distribution system allowing distribution of data in a unit of utility value 
for the user. 

30 Disclosure of the Invention 

The data distribution system in accordance with the present 
invention includes a pluraHty of data sources each capable of transmitting 
data items, and a data vending machine capable of receiving data items 
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from the plurality of data sources and vending the received data items to 
the user. The data vending machine includes: a data selecting apparatus 
operated by the user to select a desired data item; a data source selecting 
apparatus connected to the data selecting apparatus and selecting, among 
the plurality of data sources, that one which holds the data item selected by 
the data selecting apparatus, based on a specific standard; a data receiving 
apparatus connected to the data soxarce selecting apparatus and receiving 
selected data item fi'om the data source selected by the data source 
selecting apparatus; and a data updating apparatus having a detachable 
external storage and writing the data item received by the data receiving 
apparatus to the external storage. 

When the user selects data, it is possible to receive the data from 
that one of the plurahty of data sources that is selected in accordance with 
a specific standard by the data source selecting apparatus. The specific 
standard may be defined as the shortest reception time, for example, and it 
becomes possible for the user to receive the most preferable data source, 
even if he/she does not have any knowledge of the data sources. 

Preferably, the data vending machine includes a data information 
table storing information specifying desired data items, size of each data 
item, and information specifying a data source holding each data item; and 
a data rate table storing data transmission rate from the plurality of data 
sources to the data vending machine. The data source selecting apparatus 
selects, referring to the data information table and the data rate table, that 
data source ensuring shortest time for receiving the selected data item. 

This structure enables reception of data from the most convenient 
data source, considering not only the data source but also the data rate of 
the intermediate transfer path. It is unnecessary for the user to have 
knowledge of such reception path. 

More preferably, the data vending machine charges, at the time of 
data writing by the data updating apparatus to the external storage, based 
on price information of the data item already recorded in the external 
storage, the time of writing the last data item to the external storage 
recorded in the external storage, and the time obtained with reference to a 



clock. 

As the charge is based on the time period in which the data has been 
recorded in the external storage, it becomes possible for the user to casually 
receive and utilize data, different from the pxirchase of data conducted 
conventionally. Any data item which is of no interest to the user may be 
soon overwritten by other data, and hence the charge to the user would be 
httle. 

In another embodiment, the data vending machine further charges, 
at the time of data writing by the data updating apparatus to the external 
storage, based on the price information of the data item which has been 
recorded on the external storage, and on the information related to 
reproduction of the data item already recorded in the external storage. 

As the charge is based on the state of use of the data item, it becomes 
possible for the user to casually receive and utihze data, different from the 
conventional purchase of data. Any data item not of interest to the user 
may not be used frequently, and hence the charge to the user would be little. 

More preferably, the data vending machine further includes a data 
buffering apparatus for temporarily storing a received data item, and the 
data source selecting apparatus handles the data buffering apparatus as 
one of the plurahty of data sources. 

As the data buffering apparatus is handled as one of the data sources, 
it becomes unnecessary to receive data from a distant data source. 
Fxirther, as the transfer from the data buffering apparatus is far faster as 
compared with other transfer, the time necessary for the user to obtain the 
data item can be reduced. Preferably, the data buffered in the data 
buffering apparatus is selected in accordance with the capacity of the data 
item, the time necessary for one transfer of data, the number of times the 
data has been selected, or in accordance with the combination of these. 
When the free area of the data buffering apparatus becomes small, the data 
is selected and erased in accordance with some standard. The data is 
preferably selected in accordance with the time necessary for one transfer, 
the number of selection of the data, the time past after the data was 
selected last time, or an arbitrary combination of these. 
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In another embodiment, the plurality of data soixrces repeatedly 
transmit data items respectively, and the data vending machine further 
includes a transmission schedule table connected to the data source 
selecting apparatus and storing transmissions schedule of the data items of 
5 the plurahty of data sources. The data soiorce selecting apparatus refers to 
the transmission schedule table, selects that data soiu-ce among the 
plxirahty of data sources which allows the earliest reception of the selected 
™ data item, and receives the data item. 

m The plurahty of data sources may determine distribution of time 

=p 10 allotted for the transmission of respective data items, in accordance with a 
p predetermined standard. For example, time distribution may be 

CO determined as a function of frequency of selection of each data item. The 

plurahty of data soxxrces may divide each data item into a plurahty of 
C3 blocks and transmit in time divisional manner. The data receiving 

Jr! 15 apparatus restores the selected data item by receiving and integrating a 
m plurahty of blocks corresponding to the selected data item. 

y The data searching apparatus in accordance with another aspect of 

o 

the present invention includes: a storage device storing a plurahty of data 
items as a set of partial data items structured as a hierarchy of one or a 

20 plurahty of levels; a search condition setting apparatus by which the user 

sets a search condition of which searching is desired by the user as well as a 
level from which retrieval is desired by the user from one or the pliirahty of 
levels; a searching apparatus searching the storage device in accordance 
with the search condition set by the search condition setting apparatus, and 

25 retrieving partial data item matching the search condition of the level set 

by the user; and a writing apparatus having an external storage detachably 
attached, writing the partial data item retrieved by the searching 
apparatus to the external storage. 

Thus, it is possible to search and retrieve data satisfying the desired 

30 search condition, with the partial data item of a desired level as a unit. 

According to another aspect of the present invention, a copied data 
detecting system includes: a data reproducing apparatus to which an 
external storage medium is mounted, so that the data item recorded on the 
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external storage medium is reproduced; and a data checking apparatus 
connected by communication to the data reproducing apparatus for 
determining whether the external storage medium that is mounted on the 
data reproducing apparatus and reproduction thereof is instructed records 
data copied without authorization or not. In the normal state of use, each 
external storage medium has a unique authentication data allotted and 
recorded thereon, and the authentication data is copied as it is to the 
external storage medium when copied without authorization. The data 
reproducing apparatus includes a reproducing apparatus to which an 
external storage medium can be attached, reproducing a data item recorded 
on the external storage medium in response to a reproduction instruction, a 
reproduction switch instructing reproduction of the data item to the 
reproducing apparatus, and means responsive to an operation of the 
reproduction switch for transmitting an authentication data recorded on 
the external storage medium to the data checking apparatus. The data 
checking apparatus includes a data management table managing the 
authentication data of the external storage medium which is being 
reproduced, by recording the authentication data transmitted from the data 
reproducing apparatus, and determining means for determining whether 
the external storage medium mounted to the data reproducing apparatus 
contain unauthorized copy or not, by determining whether the 
authentication data transmitted from the data reproducing apparatus 
already exist in the data management table or not. 

As it is possible to determine whether the external storage medium 
contains an unauthorized copy or not, a necessary action can be taken, 
discouraging unauthorized copy. 

The copied data detecting system in accordance with another aspect 
of the present invention includes: a data reproducing apparatus to which an 
external storage medium is mounted so that a data item recorded on the 
external storage medium is reproduced, and a data checking apparatus 
connected by communication to the data reproducing apparatus and 
determining whether the external storage medium mounted on the data 
reproducing apparatus and reproduction thereof is instructed record data 
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copied without authorization. The data reproducing apparatus includes a 
reproducing apparatus to which an external storage medium can be 
attached, reproducing a data item recorded on the external storage medium 
in response to a reproduction instruction, a reproduction switch instructing 
reproduction of the data item to the reproducing apparatus, and 
transmitting means responsive to an operation of the reproduction switch 
for transmitting authentication data recorded on the external storage 
medium repeatedly to the data checking apparatus in accordance with a 
prescribed transmission pattern. The data checking apparatus includes a 
data management table managing the authentication data of the external 
storage medium which is being reproduced, by recording the authentication 
data transmitted from the data reproducing apparatus and the time of 
transmission, and determining means responsive to the authentication data 
transmitted from the data reproducing apparatus for determining, based on 
the record of the data management table and the time of transmission of 
the authentication data of the present time, whether the external storage 
medium mounted on the data reproducing apparatus contains an 
unauthorized copy or not. 

As it is possible to determine whether the external storage medium 
contains an unauthorized copy or not, necessary action can be taken, 
discouraging unauthorized copying. 

According to a still further aspect of the present invention, the copied 
data detecting system includes a data vending machine vending data to a 
holder of an external storage medium, by accepting an external storage 
medium mounted thereto and writing a data item to the external storage 
medium or updating a data item recorded on the external storage medium; 
and a data checking apparatus connected by communication to the data 
vending machine and determining whether the external storage medium 
mounted on the data vending machine is a record of data copied without 
authorization. The data vending machine includes a data updating 
apparatus to which an external storage medium is detachably attached, 
writing a data item designated by the user to the external storage medium, 
a data management table managing data by recording authentication data 
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of an external storage medium of which use is prohibited, and means 
responsive to mounting of the external storage medium to the data 
updating apparatus, for reading the authentication data of the external 
storage medium, determining whether the authentication data is for the 
one of which use is prohibited, by referring to the data management table, 
and controlling operation of the data updating apparatus in accordance 
with the result of determination. 

As the operation of the data updating apparatus is controlled based 
on the determination as to whether the external storage medium contains 
an unauthorized copy or not, it becomes difficult for the holder of the 
illegitimate copy to perform a desired operation, discouraging unauthorized 
copying. 

According to a still further aspect of the present invention, the digital 
data reproducing apparatus includes a first determining apparatus 
determining whether a reproduction apparatus specifying information 
matches, using apparatus ID information unique to the reproducing 
apparatus, and a control apparatus enabling or disabUng reproduction of 
the digital data by the reproducing apparatus based on the result of 
determination by the first determining apparatus. 

The digital data is reproduced only when the reproducing apparatus 
ID information unique to the reproducing apparatus matches the 
reproducing apparatus specifying information contained in the digital data. 
No restriction is posed on a legitimate user, including use of a backed up 
copy. By contrast, a holder of unauthorized copy is not allowed to 
reproduce digital data. 

The reproducing apparatus in accordance with a still further aspect 
of the present invention reproduces digital data including external storage 
medium specifying information specifying an external storage medium. 
The external storage medium specifying information corresponds to the 
external storage medium identifying information uniquely allotted in 
advance for each external storage medium. The reproducing apparatus 
includes an external storage medium identifying information reading 
apparatus to which an external storage medium can be attached, reading 
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the external storage medium identifying information recorded on the 
mounted external storage medium, a first determining apparatus 
determining whether the external storage medium specifying information 
included in the digital data satisfies a prescribed relation with the external 
storage medium identifying information, and a control apparatus enabling 
or disabling reproduction of the digital data by the reproducing apparatus, 
based on the result of determination by the first determining apparatus. 

The digital data is reproduced only when the identifying information 
of the external storage medium mounted on the reproducing apparatus 
satisfies a prescribed relation with the external storage medium specifying 
information included in the digital data. No restriction is posed on a 
legitimate user, including use of a back up copy. By contrast, the holder of 
an unauthorized copy is not allowed to reproduce digital data. 

Brief Description of the Drawings 

Fig. 1 is a block diagram of a data distribution system in accordance 
with a first embodiment of the present invention. 

Fig. 2 is a schematic diagram showing a data information table of the 
first embodiment. 

Fig. 3 is a schematic diagram showing a data rate table in 
accordance with the first embodiment. 

Fig. 4 is a schematic diagram showing an exemplary display of a 
display apparatus and a data selecting apparatus in accordance with the 
first embodiment. 

Fig. 5 is a flow chart showing an operation of a data vending machine 
in accordance with the first embodiment. 

Fig. 6 is a schematic diagram representing a principal of the first 
embodiment of the present invention. 

Fig. 7 is a schematic diagram showing a state of data broadcast firom 
a data sateUite in the first embodiment of the present invention. 

Fig. 8 is a block diagram of a data distribution system in accordance 
with a second embodiment of the present invention. 

Fig. 9 is a block diagram of a data buffering apparatus in accordance 
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with the second embodiment. 

Fig. 10 is a schematic diagram representing a data information table 
used in the second embodiment. 

Fig. 11 is a schematic diagram of a data rate table of the second 
5 embodiment. 

Fig. 12 is a schematic diagram showing a state of data storage of a 
data buffering memory in accordance with the second embodiment. 
Fig. 13 is a flow chart showing an operation of a data vending 
m machine in accordance with the second embodiment. 

10 Fig. 14 is a block diagram of a data distribution system in accordance 

f j with the third embodiment of the present invention. 

Fig. 15 is a schematic diagram showing contents of a data schedule 
table in accordance with the third embodiment. 
£3 Fig. 16 is a block diagram of a data distribution system in accordance 

:f! 15 with a fourth embodiment of the present invention. 

Cn Fig. 17 is a schematic diagram showing an example of contents of 

:^ data distribution table in accordance with the fourth embodiment. 

Fig. 18 is a schematic diagram representing a format of a data packet 
in accordance with the fourth embodiment. 
20 Fig. 19 is a schematic diagram of a data schedule management table 

in accordance with the fourth embodiment. 

Fig. 20 is a schematic diagram representing a data broadcast 
sequence. 

Fig. 21 is a block diagram of a data searching machine in accordance 
25 with a fifth embodiment. 

Fig. 22 schematically shows the data contents of the storing device 
shown in Fig. 21. 

Fig. 23 is a block diagram of a search condition setting apparatus in 
accordance with the fifth embodiment. 
30 Fig, 24 schematically shows the contents of book data in accordance 

with the fifth embodiment. 

Fig. 25 schematically shows index data in accordance with the fifth 
embodiment. 
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Fig. 26 schematically shows the contents of item data in accordance 
with the fifth embodiment. 

Fig. 27 is a schematic diagram showing an example of the contents of 
index data in accordance with the fifth embodiment. 

Fig. 28 is a schematic diagram showing an exemplary display on a 
display apparatus in accordance with the fifth embodiment. 

Fig. 29 is a flow chart representing an operation of the data 
searching machine in accordance with the fifth embodiment. 

Fig. 30 is a block diagram of a data distribution system in accordance 
with the sixth embodiment. 

Fig. 31 is a schematic diagram representing an exemplary display on 
a display apparatus and a configuration of a data selecting apparatus in 
accordance with the sixth embodiment. 

Fig. 32 is a block diagram of a data distribution system in accordance 
with a seventh embodiment. 

Fig. 33 is a block diagram of a data searching apparatus in 
accordance with the seventh embodiment. 

Fig. 34 is a schematic diagram showing data configuration of the 
storage device in accordance with the seventh embodiment. 

Fig. 35 is a block diagram of a data reproducing apparatus in 
accordance with the seventh embodiment. 

Fig. 36 is a schematic diagram showing contents of a mini disk in 
accordance with the seventh embodiment. 

Fig. 37 is a flow chart representing an operation of a data checking 
apparatus in accordance with the seventh embodiment. 

Fig. 38 is a block diagram of a data distribution system in accordance 
with the eighth embodiment of the present invention. 

Fig. 39 is a block diagram of the data checking apparatus in 
accordance with the eighth embodiment. 

Fig. 40 shows the contents of a data management table in accordance 
with the eighth embodiment of the present invention. 

Fig. 41 is a block diagram of a data reproducing apparatus in 
accordance with the eighth embodiment. 
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Fig. 42 is a block diagram representing an operation of the data 
checking apparatus in accordance with the eighth embodiment. 

Fig. 43 is a block diagram of a data distribution system in accordance 
with a ninth embodiment. 
5 Fig. 44 is a schematic diagram representing data configuration of a 

mini disk used in the ninth embodiment. 

Fig. 45 is a block diagram of a data checking apparatus in accordance 
C5 with the ninth embodiment. 

Fig. 46 is a schematic diagram representing contents of a data 
=p 10 management table shown in Fig. 45. 

^« Fig. 47 is a schematic diagram showing an authentication data 

Co configuration in accordance with the ninth embodiment. 

Fig. 48 is a flow chart representing an operation of the data checking 
p apparatus in accordance with the ninth embodiment. 

15 Fig. 49 is a block diagram of a data distribution system in accordance 

fU 

fS with the tenth embodiment of the present invention. 

O Fig. 50 is a schematic diagram representing a data configuration of a 

mini disk used in the tenth embodiment. 

Fig. 51 is a schematic diagram showing contents of charging 
20 information stored in the mini disk. 

Fig. 52 is a flow chart showing a former half of the operation of the 
data vending machine in accordance with the tenth embodiment. 

Fig. 53 is a flow chart showing a latter half of the operation of the 
data vending machine in accordance with the tenth embodiment. 
25 Fig. 54 is a schematic diagram showing contents of the charging 

information in accordance with the eleventh embodiment. 

Fig. 55 is a block diagram of a data reproducing apparatus in 
accordance with the eleventh embodiment. 

Fig. 56 is a schematic diagram showing an appearance of an 
30 electronic book reproducing apparatus in accordance with the twelfth 
embodiment. 

Fig. 57 is a block diagram of the electronic book reproducing 
apparatus in accordance with the twelfth embodiment. 
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Fig. 58 is a schematic diagram showing contents of the book data in 
accordance with the twelfth embodiment. 

Fig. 59 is a schematic diagram showing a configuration of a 
management information area in accordance with the twelfth embodiment. 

Fig. 60 is a schematic diagram showing configuration of a copy 
permission information area in accordance with the twelfth embodiment. 

Fig. 61 is a schematic diagram showing a configuration of a 
reproducing apparatus specifying information area in accordance with the 
twelfth embodiment. 

Fig. 62 is a flow chart representing an operation of the apparatus in 
accordance with the twelfth embodiment. 

Fig. 63 is a schematic diagram showing an appearance of an 
electronic book reproducing apparatus in accordance with a thirteenth 
embodiment. 

Fig. 64 is a block diagram of the electronic book reproducing 
apparatus in accordance with the thirteenth embodiment. 

Fig. 65 is a schematic diagram representing a configuration of a 
management information area in accordance with the thirteenth 
embodiment. 

Fig. 66 is a block diagram showing a configuration of an external 
medium ID information area in accordance with the thirteenth embodiment. 

Fig. 67 is a flow chart showing an operation of an electronic book 
reproducing apparatus in accordance with the thirteenth embodiment. 

Best Modes for Carrjdng Out the Invention 
[First Embodiment] 

Referring to Fig. 1, a data distribution system 100 in accordance with 
the first embodiment of the present invention includes one or a pluraUty of 
data vending machines 102 installed at appropriate places such as in a 
shop, allowing relatively free use of a user, and data sources 106, 108, 110 
and 112 connected through various communication media to data vending 
machine 102. As an example, the data sources include a first data satellite 
106, a second data sateUite 108, a first data server 110 and a second data 
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server 112. It is assumed that data vending machine 102 is for vending, 
by writing, electronic book data, on a storage medium such as a mini disk 
(MD) 104 or a memory card held by a user. It should be noted, however, 
that specifications, structures of details or data configuration of various 
components described below are examples only, and not limiting the scope 
of the present invention. The same applies to other embodiments. 

The data vending machine 102 includes: a data information table 
storing various information related to data available at any of the data 
sources; a data rate table 132 storing a communication rate between the 
data vending machine 102 and each of the data sources; a data receiving 
apparatus 134 for receiving data from each of the data sources 106, 108, 
110 and 112; a display apparatus 120 and a data selecting apparatus 122 
functioning in cooperation to present information necessary for the user to 
select a desired data, while making reference to the contents of data 
information table 128; a data source selecting apparatus 130 selecting a 
data source for retrieving the data selected by the data selecting apparatus 
122 and receiving data through the data receiving apparatus 134, with 
reference to data information table 128 and data rate table 132; a data 
updating apparatus 124 for writing the received data to the mini disk 104 
or rewriting data which has been stored in mini disk 104 with the received 
data; and a charging apparatus 126 for charging for the data written to 
mini disk 104. 

As will be described later, a data information table 114 and a data 
information table 116 having the same contents as the data information 
table 128 held in data vending machine 102 are held by the first data 
server 110 and the second data server 112, respectively. 

As can be seen in the figure, data receiving apparatus 134 is 
connected to the first data satellite 106, the second data satellite 108, the 
first data server 110 and the second data server 112, and receives data. 
Though a pluraUty of data vending machines 102 may be used in the 
present system, the system may contain only one data vending machine 102, 
In any case, the operation of data vending machine 102 is not much 
different. Therefore, in the following, description will be given with 
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reference to a data distribution system 100 having one data vending 
machine 102, as a representative. 

Referring to Fig. 2, the data information table 128 held by data 
vending machine 102 includes: a data number field 140 representing the 
number of selectable data; a name field 142 storing names of selectable 
data; a price field 144 storing price data representing sales price of each 
data; a data source field 146 representing data source where each data 
exists; and a capacity field 148 representing, in bytes, capacity of each data. 
The number of data names stored in the name field 142 is the same as the 
number stored in the data number field 140. 

The data number field 140 represents the number of selectable data 
by a 2-byte unsigned integer. In the example shown in Fig. 2, the number 
of selectable data items is 3. 

Here, it is assumed that 36 characters of ASCII code is used for 
storing one piece of data in the name field 142. When the length of the 
data name exceeds 32 characters, only the first 32 characters are stored. 
If the length of the data name is shorter than 32 characters, 0 is filled in 
the remaining areas. Though ASCII code is used as the character code in 
the example shown in Fig. 2, 2-byte character code such as the shift JIS 
code generally used in Japan, or 3-by1:e code such as UNICODE may be 
used. 

In price field 144, the price of each data is represented by a 2-byte 
unsigned integer. In the example shown in Fig. 2, the price unit is yen. 

Data source field 146 includes, for each data, at least data source 
information consisting of bits same in number as the number of data 
sources. Each bit of each data source information is uniquely associated 
with one data source. The bit "1" of the data source information represents 
that the data of interest exists in the corresponding data source. The "0" 
bit of the data source information represents that the data of interest does 
not exist in the corresponding data source. The data source information 
contained in the data source field 146 is updated every time the data 
prepared at each data source changes. In the example shown in Fig. 2, the 
number of bits of the data source information for each data is equal to the 
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number of data sources. The number of which may be larger than the data 
source number. In that case, a bit not having a corresponding data source 
is cleared in advance to "0". 

The capacitance field 148 includes a 4-byte unsigned integer 
representing, in bytes, the capacity of each data. 

In Fig. 2 and in the following figures, integer data are aU represented 
by decimal notation for convenience of reference, and ASCII codes are all 
represented in the form of corresponding characters. 

Referring to Fig. 3, data rate table 132 holds fields 160, 162, 164 and 
166 storing data rates for communication with respective data sources. 
Here, the data rate is represented as transfer bit numbers per second. The 
numerical values shown in Fig. 3 are mere examples for description, and do 
not necessarily represent standard technique at present. The data rate 
may vary dependent on the apparatus used as the data source, as well as on 
the technical innovation in communication method. 

In the present embodiment, the data which can be supphed at each 
data source and the data rate of each data source are managed by data 
information table 128 and the data rate table 132. The reason for this is 
as follows. When the data which can be supplied from each data source or 
the data rate of each data source is fixed, it is possible by a wired hardware 
to select the data source of the highest speed for each data. Actually, 
however, the contents, price, data rate of the communication medium and 
so on of the data which can be supphed from each data source naturally 
change along with technical innovation. Even in such a case, such a 
change can readily be accepted by changing the contents of the tables, if the 
data sources are managed by using data information table 128 and data 
rate table 132 as in the present embodiment. 

The method of rewriting data information table 128 or data rate 
table 132 is not covered by the subject matter of the present invention, and 
general technique may be used. For example, the contents of a new table 
may be read for updating from a removable storage medium (for example, a 
flexible disk, a memory card or the like) not shown. Alternatively, data 
related to the data source may be transmitted from each data source to data 
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vending machine 102 at an appropriate timing, and only the corresponding 
portion of each table may be updated in accordance with an appropriate 
program. In any way, such a method is within a technical scope which can 
be readily implemented by a person skilled in the art based on the 
5 disclosure of the present application. 

In the example shown in Fig. 3, it is assumed that the data rate 
received from the first data sateUite 106, the second data satellite 108, the 
O first data server 110 and the second data server 112 are written in fields 

160, 162, 164 and 166, of data rate table 132, respectively, in this order. 
10 Though each data source and the data vending machine 102 are 

Sz shown adjacent to each other in Fig. 1, it is needless to say that the first 

fg and second data sateUites 106 and 108 are both at a distance from the data 

^ vending machine 102, and data servers 110 and 112 may also be at points 

B 

Q physically distant from data vending machine 102. In this example, it is 

15 assumed that the first and second data sateUites 106 and 108 both transmit 
m data to data receiving apparatus 134 by an electric wave. Further, it is 

C3 assumed that the first and second data servers 110 and 112 are coupled to 

data receiving apparatus 134 through a high speed telephone network. 
The communication media are not hmited to those described above and it is 
20 needless to say that there are various other possibiUties dependent on the 
position and type of the data source as well as the technique ever changing 
with time. 

The configurations of display apparatus 120 and data selecting 
apparatus 122 will be described with reference to Fig. 4. Display 
25 apparatus 120 displays various information in accordance with an 

operation by the user. Fig. 4 shows an exemplary display when data 
selection is to be made, in which the data names stored in name field 142 
and corresponding prices stored in price field 144, shown in Fig. 2, are 
displayed. 

30 Data selecting apparatus 122 includes a previous item switch 172, a 

next item switch 174, an OK switch 176, and a cancel switch 178. Display 
apparatus 120 and data selecting apparatus 122 co-operate to let the user 
select desired data. The operation by the user and the operation of the 
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apparatuses therefor will be described later. 

First, the operation of the apparatus will be described with reference 
to Figs. 1 to 4 as well as the flow chart of Fig. 5. First, a user inserts a 
mini disk 104, which the user brings with himselfOierself, to data updating 
apparatus 124 (180). In response to the insertion of mini disk 104 to data 
updating apparatus 124, data selecting apparatus 122 retrieves a part of 
the contents stored in data information table 128 and displays the retrieved 
contents on display apparatus 120 (182). The example of display is as 
shown in Fig. 4. At this time, the name and sales price of the data which 
is being selected at present are displayed surrounded by a rectangle as 
shown in Fig. 4 as an example, or displayed in highhght. 

Thereafter, whether the previous item switch 172 shown in Fig. 4 is 
pressed or not is determined (184). When the previous item switch 172 is 
pressed, the selection target data is switched to the data immediately above 
(or immediately left to) the data which is the present target (186). 

Thereafter, whether the next item switch 174 shown in Fig. 4 is 
pressed or not is determined (188). When the next item switch 174 is 
pressed, the selection target data is switched to the data immediately below 
(or immediately right to) the present target data (190). 

Further, whether the OK switch 176 (see Fig. 4) is pressed or not is 
determined (194). When the OK switch 176 is not pressed, the flow 
returns to step 182, and the processes described above are repeated. When 
the OK switch 176 is pressed, data selecting apparatus 122 notifies the 
data which is the object of selection at that time to data source selecting 
apparatus 130 (194). Thus, information as to which data is the object of 
purchase by the user is given to data source selecting apparatus 130. 

As data information table 128 is shared by data soxirce selecting 
apparatus 130 and data selecting apparatus 122, what must be transmitted 
from data selecting apparatus 122 to data source selecting apparatus 130 is 
simply the information as to which numbered data of data information 
table 128 is selected. In response to this information, data source selecting 
apparatus 130 refers to the data source field 146 of data information table 
128, and finds in which data source the selected data exists (196). Further, 
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data source selecting apparatus 130 retrieves the data rate for retrieving 
data from the data source in which the selected data exists, from data rate 
table 132, and selects that data source of which data rate is the highest 
(198). More specifically, a data source which is considered to have the 
shortest time necessary for transferring in average, is selected. 

For example, assume that the second data in the data information 
table (see Fig. 2) is selected by the user. Data source selecting apparatus 
130 refers to the data source information stored in data sovirce field 146 of 
data information table 128. In this case, the data source information is 
"0110", and therefore, it is understood that the selected information exists 
in the second and the third data sources, that is, the second data satellite 
108 (see Fig. 1) and the first data server 110. Thereafter, the data source 
selecting apparatus 130 refers to data rate table 132 so as to determine 
from which data so\irce the data of interest can be obtained at the highest 
rate. In the example shown in Fig. 3, the data rate of the second data 
source is far higher than the data rate of the third data source. More 
specifically, the data rate of the second data satelHte shown in Fig. 1 is far 
higher than the data rate of the first data server 110. Therefore, data 
source selecting apparatus 130 selects as the data source, the second data 
satelUte 128. 

Again referring to Fig. 5, data source selecting apparatus 130 
controls the data receiving apparatus 134, and receives the data from the 
data source selected in the above described manner (200). At this time, 
whether it is necessary to transmit a data request to the selected data 
source or not from the data receiving apparatus 134 depends on the nature 
of the selected data source. 

For example, the second data sateUite 108 broadcast data received 
from a ground station 220 to the ground, as shown in Fig. 6. Such satellite 
broadcast is received by the data vending machine 102. In such a satellite 
broadcast, generally, the transmission is in one direction only. Namely, 
the transmission is only one direction from the data satellite to the data 
vending machine 102 on the ground. 

In such a situation where the transmission is one directional while 
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the data rate is extremely high, all the data are broadcast in a prescribed 
time period (222) as shown in Fig. 7, and the same data are broadcast in 
the next cycle (224), and such processings are repeated. If it is known that 
the desired data will be transmit without fail after a prescribed time period 
5 as in this example, the received data up to the reception of the desired data 
may be discarded, and only the necessary data can be received and 
processed. Such a method is practical especially for a data source such as 
p a data satellite, of which transmission is at very high speed while 

'^B transmission of selected data to individual destination is difficult. 

10 It should be noted here, however, that the data rate stored in data 

''"■4 rate table 132 must be the one considering the average wait time until the 

;t transmission of the desired data. In this example, both the first and 

m second data satellites 106 and 108 repeatedly transmit data as described 

above, and it is assumed here that the data rates stored in fields 160 and 
Iq 15 162 of data rate table 132 (see Fig. 3) are values taking into account the 
average wait time. 

Li s 

p By contrast, when a data source that transmits requested data for 

C3 the first time after a data request is selected, it is necessary for the data 

vending machine 102 to issue a data request to the data source. In this 
20 example, it is assumed that the first and the second data servers 110 and 
112 are data sources of this type. 

For a data source requiring a data request, it is necessary to 
transmit a data request of any form from data vending machine 102. 
Therefore, it is assumed that data receiving apparatus 134 has a function of 
25 transmitting a data request to such a data server, when data is to be 
received from the first data server 110 or the second data server 112. 

When data receiving apparatus 134 issues a data request to the first 
date server 110 or the second data server 112, it is assumed that only the 
order of the data on data information table 128 is transmitted to the server, 
30 so as to reduce traffic, As the first and second data servers 110 and 112 
have data information tables 114 and 118 which are identical to data 
information table 128, respectively, it is possible to know which of the data 
is requested, when the order on the table is received. Nevertheless, the 
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data source selecting apparatus 130 may transmit all the information 
specifying the selected data contained in data information table 128 to the 
data source. 

In this manner, in any case, it is possible for the data receiving 
apparatus 134 to obtain the data desired by the user from a data source 
that is determined to be optimal by data source selecting apparatus 130. 

Again referring to Fig, 5, data selecting apparatus 122 displays the 
price of data obtained from data information table 128 on display apparatus 
120 (202). The user puts in the money displayed on display apparatus 120 
to the charging apparatus 126, or presses a cancel switch 178 of Fig. 4. 

Data vending machine 102 determines whether the cancel switch 178 
is pressed or not (204). When cancel switch 178 is pressed, mini disk 104 
is ejected from data updating apparatus 124, and data vending machine 
102 is ready to accept next insertion of mini disk by a user (212), 

When it is determined in step 204 that the cancel switch 178 (see Fig. 
4) is pressed, then whether the money corresponding to the price displayed 
on display apparatus 120 in step 202 is put into the charging apparatus 126 
or not is determined (206). When the money is put in, the data receiving 
apparatus 134 transfers the received data to data updating apparatus 124 
(208). Data updating apparatus 124 writes the data from the data 
receiving apparatus 134 to mini disk 104 (210). Thereafter, data updating 
apparatus 124 ejects the mini disk 104, and the data vending machine 102 
is ready for the next insertion of a mini disk by a user (212). 

When the prescribed amount of money is not input in step 206, the 
control again returns to step 202 and the process steps from step 202 are 
repeated. 

As described above, in the apparatus of the present embodiment, it is 
possible to receive data designated by the user from a data source from 
which the data can be obtained at the highest speed, as the data 
information table and the data rate table are referred to. Therefore, even 
when the data capacity is large, wait time of the user can be made short, 
and hence practical distribution of electronic data is possible. 

In the first embodiment described above, the owner of the data 
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source is not a problem and it is unnecessary that the owner of the data 
vending machine 102 is the same as the owner of the data source. Further, 
even when a large number of such data vending machines 102 are 
connected, the operation of each data vending machine is the same as that 
5 of data vending machine 102 shown in Fig. 1 described above. 

In the first embodiment described above, data satellites and data 
servers are described as data sources. Other than these, a common DRAM 
12 (Dynamic Random Access Memory), a hard disk and the like may be the 

'^Q data sources. More specifically, these apparatuses are connected through 

7g 10 an interface to data receiving apparatus 134, In that case also, as in the 
""-J common data source, what is of interest is the size of the data and the data 

;q rate. Therefore, storage means other than a data satellite or a data server 

Cn may be a data source. 

Though a charging apparatus 126 to which a note or a coin is to be 
Iq 15 actually input has been described, it is possible to use a prepaid card or a 
credit card for settlement. When a credit card is to be used, it is desirable 

Eft 

f3 that the charging apparatus 126 has in itself a function of communicating 

£3 with a host apparatus of a card company. 

In the first embodiment, electronic book data is assumed as the data 

20 to be distributed. The data may be in any form provided that it aUows 
electronic processing. If the information contains characters only, for 
example, it is possible to convert the information to text data by using an 
appropriate code system dependent on the language and apparatus used, 
such as ASCII code or the shift JIS code. Alternatively, each page of a 

25 book may be read by a scanner as image data and turned to electronic data. 
Further, an integrated data including text data, image data and layout 
information therefor may be used. The present invention is generally 
appUcable to electronic book data regardless of the data format or the 
method of converting to electronic data. 

30 Further, the apparatus and the system of the present embodiment 

can be appUed not only to the book data but also music data, image data, 
video data, commercial data, computer software, game software and so on. 
Though a mini disk is used in the above described embodiment as the data 
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storing apparatus, various other storing media including a flexible disk, a 
memory card, a magneto-optical disk and so on may be used. 

Further, a storage device corresponding to the mini disk may be 
provided in a reproducing apparatus for reproducing data. In such a case, 
i when the reproducing apparatus is removed from the data updating 

apparatus 124, it is possible to reproduce data by using the reproducing 
apparatus at an arbitrary place. 
[Second Embodiment] 

Fig, 8 is a block diagram of a data distribution system 230 using a 
p 10 data vending machine 232 in accordance with the second embodiment. In 
4 Fig. 8, the same components as in Fig. 1 are denoted by the same reference 

g characters and the same names. Functions are the same. Therefore, 

in detailed description thereof is not repeated here. 

The data vending machine 232 shown in Fig. 8 differs from the data 
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b.p 15 vending machine 102 shown in Fig. 1 in that it includes, in place of data 



receiving apparatus 134 of Fig. 1, a data receiving apparatus 246 connected 
to a data buffering apparatus 248 for buffering data selected based on a 
prescribed standard among the data received from respective data sources, 
for receiving data regarding the data buffering apparatus 248 as a kind of 

20 data source; and that it includes a data information table 240 and a data 
rate table 244 of which contents are shghtly different from those of data 
information table 128 and the data rate table 132 shown in Fig. 1, as the 
data buffering apparatus 248 is regarded as a kind of data source. Here, 
the data information tables 114 and 116 are copies of the data information 

25 table 240 held by data vending machine 232. 

Different from data sources 106, 108, 110 and 112, data buffering 
apparatus 248 is not connected to data receiving apparatus 246 through a 
communication medium. The data buffering apparatus 248 as such an 
apparatus, however, can be regarded as a kind of data source as described 

30 in the first embodiment, as long as it is connected to data receiving 
apparatus 246 through an interface. 

Referring to Fig. 9, more specifically, data buffering apparatus 248 
includes a clock 252 maintaining year, month, date as well as time, minutes 
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and second, a buffer memory 254 for storing data, and a controller 254 
having a function of managing data stored in buffer memory 254 and a 
function of updating data information table 240 and the data rate table 244 
as needed. Controller 254 is connected to data receiving apparatus 246, 
and has a function of selecting which of the data received by data receiving 
apparatus 246 is to be stored in buffer memory 254. 

Referring to Fig. 9, the data information table 240 in accordance with 
the second embodiment differs from the data information table 128 in 
accordance with the first embodiment shown in Fig. 2 in that it further 
includes a selection number field 262 storing the number of selection of 
each data by the data selecting apparatus 122 and a selected time field 264 
indicating the time of last selection of each data by the data selecting 
apparatus 122, and in that in place of data source field shown in Fig. 2, it 
includes a data source field 262 including data source information 
additionally including a bit 266 corresponding to data buffering apparatus 
248, 

Referring to Fig. 11, data rate table 244 differs from the data rate 
table 132 shown in Fig. 3 in that it includes, in addition to fields 160, 162, 
164 and 166 corresponding to the four data sources, a new field 168 
corresponding to the data buffering apparatus 248. 

The bit 266 of data information table 240 shown in Fig. 10 is 
initiaUzed to "0" for any data, when the data vending machine 232 is 
powered on. In field 168 of data rate table 244, an extremely high value, 
for example, "900000" is stored. This makes it clear that extremely high 
speed transfer is possible from data buffering apparatus 268. It goes 
without saying that in place of such a fixed value, an average value of the 
actually measured data rate in transferring the data fi:om data buffering 
apparatus 248 to data receiving apparatus 246 may be stored. 

Fig. 12 shows the manner of storage of the data in buffer memory 
254 shown in Fig. 9. As can be seen from Fig. 12, buffer memory 254 
stores in order, the data capacity and the data body continuously, for each 
data. Fvirther, buffer memory 254 stores data by repeating the above 
described configuration by the number of necessary data. For example, 
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bilffer memory 254 stores, after the data capacity 270 of the first data, the 
data body 272 of the said data, as shown in Fig. 12. Immediately 
thereafter, data capacity 270 of the second data is stored, immediately 
followed by the data body 272 of the second data. In the similar manner, 
5 the data capacity 270 and the data body 272 of the third data are stored, 
and the manner is the same thereafter. 

Each data capacity 270 represents the number of bytes of the data 
body 272, by a 4-byte unsigned integer. No space is formed between 
different data. At this time, the amount of use U of buffer memory 254 is 
10 calculated in accordance with the following equation. 

U = 4 * data number + sum of capacity of each data body 
The data number and the capacity of each data body can be readily 
obtained from the data number field 140 and the capacity field 148 of data 
information table 240, and therefore the amount of use U of buffer memory 
15 254 can be readily calculated. 

The operation of the data distribution system 230, in accordance with 
the second embodiment having such a configuration, particularly the 
operation of data vending machine 232 is similar to that of the data 
vending machine 102 in accordance with the first embodiment, concerning 
20 the basic operation of the data source selecting apparatus 130 selecting the 
data source. It should be noted, however, that while the data is not stored 
in data buffering apparatus 248, each bit 246 in data information table 240 
(see Fig. 10) is cleared to 0, and therefore, data buffering apparatus 248 is 
never selected as the data soxirce. 
25 When data is received, data buffering apparatus 248 operates in the 

following manner. In the following embodiment, it is assumed, as an 
example, that controller 250 shown in Fig. 9 stores data that is frequently 
selected by data selecting apparatus 122 to buffer memory 254 with priority. 
Referring to Fig. 13, when a new data is selected by data selecting 
30 apparatus 122, data buffering apparatus 248 adds 1 to the value of the 

selection number field corresponding to the said data, of data information 
table 240 shown in Fig. 10 (280). Data buffering apparatus 248 further 
writes the present date and time obtained from clock 252 (see Fig. 9), to the 
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selection time field 264 corresponding to the said data, of data information 
table 240 (282). 

Thereafter, whether the received data exists in the buffer memory 
254 or not is determined (284). Whether the data exist in buffer memory 
254 or not can be determined by making a reference to data source field 260, 
particularly, bit 266, of data information table 240 (see Fig. 10). More 
specifically, of the data source information corresponding to the data, if the 
bit 266 corresponding to the data buffering apparatus 248 is "1", the data 
exists in buffer memory 254 and if it is "0", it does not exist. In the 
example shown in Fig. 10, only the third data is stored in buffer memory 
254, and the first and second data are not stored in buffer memory 254, as 
can be seen fi-om bit 266. 

If it is determined in step 284 that the data of interest exists in the 
buffer memory, the process of data buffering apparatus 248 is completed. 
If it is determined that the data of interest does not exist in buffer memory 
254, then the control proceeds to step 286. 

In step 286, controller 254 determines whether all the data of which 
number of selection is larger than the data of interest are stored in buffer 
memory 254 or not (286). The determination can be made by making 
reference to the value of selection number field 262 and the value of data 
source field 260, to see if there is such a data of which number of selection 
is larger than the data of interest and the bit corresponding to the data 
buffering apparatus 248 of data source field 260 is reset to 0. If such a 
data does not exist, it can be determined that all the data of which number 
of selection is larger than the data of interest are stored in buffer memory 
254. 

If the result of determination in step 286 is "YES", it means that the 
data of interest is qualified to be stored newly in the buffer memory 254. 
At this time, controller 250 calculates the present amount of use U of the 
buffer memory, so as to determine whether there is a margin to store the 
data in buffer memory 254 (288). As already described, the amount of use 
U can be readily calculated based on the contents of data information table 
240. 
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Thereafter, controller 250 compares the sum of the amount of use U 
calculated in step 288 and the capacity D of the data of interest with the 
capacitance B of buffer memory 254 (290). If the sum U + D is not larger 
than B, buffer memory 254 has free area sufficient to register the data of 
interest. Controller 250 writes the data capacity of the data from the first 
address of non-used area of buffer memory 254 (298), immediately followed 
by the data body (300), and sets the bit 266 corresponding to the data 
buffering apparatus 248 of data source field 260 of the data of interest in 
data information table 240 shown in Fig. 10 to "1" (302), and the process is 
terminated (312). 

When U + D > B in step 290, it means that buffer memory 254 does 
not have sufficient firee area to store the data of interest. Controller 250 
refers to the selection number field 262 and data soixrce field 260 of data 
information table 240 shown in Fig. 10, and determines whether there is 
such a data of which number of selection is smaller than that of the data of 
interest and the bit 266 of data source field 260 corresponding to which the 
set to "1". The data of which number of selection is smaller than that of 
the data of interest with the set bit 266 will be hereinafter referred to as 
"replacement target data." More specifically, in step 292, whether the 
replacement target data exists in buffer memory 254 or not is determined. 
When there is no replacement target data, the process of data buffering 
apparatus 248 is terminated (312). 

When there is the replacement target, then the capacity T of 
replacement target data is calculated (294). Specifically, the capacity T is 
calculated in accordance with the following equation. 

T = 4* number of replacement target data + sum of capacity of each 
replacement target data 

The replacement target data is obtained by making reference to the 
selection number field 262 and data source field 260 of data information 
table 240 as described above. Therefore, the information of the number of 
replacement target data and the capacity of each replacement target data 
necessary for calculating the capacity T of the replacement target data can 
be obtained from the contents of data source field 260, the capacity field 148 
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and the selection number field 262 of data information table 240, The 
capacity T of replacement target data T represents the capacity occupied in 
buffer memory 254 by the data which can be replaced by the data of 
interest. Therefore, it is confirmed whether capacitance T < D holds or not 
(296), and the following operation is performed selectively dependent on the 
result of determination. 

When T < D holds, it is impossible to replace the replacement target 
data by the data of interest. Therefore, in this case, the process of data 
buffering apparatus 248 is terminated (312). 

When T < D does not hold, the contents of buffer memory 254 is 
condensed in the following manner. First, whether the relation B - U^D 
holds or not is determined (304), If the result of determination is "NO", 
then of the replacement target data existing in buffer memory 254, that one 
having the smallest capacity is deleted from the buffer memory at that time 
point (306). Thereafter, the space made in this manner of buffer memory 
24 is filled up (308), and the bit 266 corresponding to the replacement 
target data deleted from buffer memory 254 of data source field 260 of data 
information table 240 is reset to "0" (310). Thereafter, the control returns 
to step 304 and the process steps described above are repeated. 

When the relation B — U^D holds in step 304, control proceeds to 
step 294, and controller 250 writes from the first address of an unused area 
of buffer memory 254, the data capacity of the data of interest by a 4-byte 
unsigned integer (298), writes the data body immediately thereafter (300), 
sets the bit 266 corresponding to the data of interest of data source field 260 
of data information table 240 to "1" (302), and the process terminates (312). 

After the writing of data by data buffering apparatus 248 to buffer 
memory 254 is completed, the operation of the data processing system 230 
is the same as that of the system of the first embodiment. It should be 
noted, however, that different from the first embodiment, data buffering 
apparatus 248 is selected as the data soxirce in place of data sources 106, 
108, 110 and 112, when the data stored in data buffering apparatus 248 is 
selected by data selecting apparatus 122, as the contents of data 
information table 240 and the data rate table 244 are partially different, in 
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consideration of the existence of data buffering apparatus 248. 

As the data buffering apparatus 248 is provided in this manner, once 
data received from a distant data source is stored in data buffering 
apparatus 248, it is unnecessary to receive the data again from the distant 
data soxirce every time the data is selected. As it is possible to retrieve 
data at high speed from data buffering apparatus 248, it is effective in that 
the wait time of the user can further be reduced as compared with the 
system of the first embodiment. 

As a reference for controller 250 to select data to be stored in buffer 
memory 254, in the second embodiment, the data of which number of 
selection by data selecting apparatus 122 is large is stored in buffer 
memory 254 with priority. When the buffer memory 254 becomes full, that 
one of the data stored in buffer memory 254 of which number of selection by 
data selecting apparatus 122 is small is deleted with priority from buffer 
memory 254. In other words, in the second embodiment, the data of which 
number of selection by data selecting apparatus 122 is large is stored with 
priority in buffer memory 254. 

Various other methods may be employed, including a method in 
which data having large capacity is stored with priority in buffer memory 
254, the method in w:hich data requiring long time for one transmission is 
stored with priority in buffer memory 254 considering data rate as well, a 
method in which a product of the data capacitance and the number of 
selection of the data is large is stored with priority in buffer memory 254, or 
the data of which time of last selection is least recent is deleted from buffer 
memory 254 with priority, for example. These methods can be 
implemented by using data information table 240 and data rate table 244 of 
which examples are shown in Figs. 10 and 11. 

Further, there may be various references for selecting the data to be 
deleted when the free area of buffer memory 254 becomes smaller. For 
example, a method in which data having the smallest data capacity is 
deleted first, a method in which the data reqviiring shortest time for one 
transmission is deleted first, a method in which the data of which number 
of selection is the smallest is deleted first, or the method in which the data 
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of which time of last selection is the least recent is deleted first raay be 
employed by itself or in combination. 

For example, a method is possible in which data that requires long 
time for transmission from a data source other than the buffer memory to 
the data receiving apparatus is stored with priority in buffer memory 254. 
This method can be implemented in the following manner. First, firom the 
capacity field 148 of data information table 240 shown in Fig. 10, capacities 
of respective data are retrieved. From data source field 260, data sources 
in which respective data exist are specified. Thereafter, from data rate 
table 244 shown in Fig. 11, data rates of respective data sources are 
retrieved. Thereafter, capacities of respective data are divided by the data 
rates of the data sources in which respective data exist, and the quotients 
are compared with each other. The data having the smallest quotient is 
deleted with priority from buffer memory 254. The reason for this is that 
the data requires shorter time as compared with other data, for receiving 
from the data source again. 

Other than the methods mentioned here, various references may be 
used to select the data to be stored in buffer memory 254 and the data to be 
deleted from buffer memory 254. The information necessary for such 
determination may be held in data information table 240 or data rate table 
244 or other table at an appropriate time point, and the contents thereof 
may be updated at an appropriate time point. 

[Third Embodiment] 

Fig. 14 is a block diagram of a data distribution system 320 in 
accordance with the third embodiment of the present invention. In Fig. 14, 
the same components as those of the data distribution system shown in Fig, 
1 are denoted by the same reference characters and referred to by the same 
names. The functions are also the same. Therefore, detailed description 
thereof will not be repeated here. 

The system 320 of the third embodiment differs from the system 100 
of the first embodiment shown in Fig, 1 first in that in place of the first 
data server 110 and the second data server 112 shown in Fig. 1, a third 
data satellite 332 is included as the data source. Further, in system 320, 
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in place of the data vending machine 102 of the first embodiment, a data 
vending machine 330 having a sUghtly different configuration from data 
vending machine 102 is provided. 

The data vending machine 330 differs from the data vending 
machine 102 in that it newly includes a data schedule table 342 holding 
schedule of data broadcast from the fiLrst to third data sateUites 106, 108 
and 332, as well as a clock 344 holding date and time, and that in place of 
data source selecting apparatus 130 shown in Fig. 1, it includes a data 
source selecting apparatus 346 selecting a data source fi-om which the data 
selected by the data selecting apparatus 122 is to be retrieved and receiving 
the data from the data source by controlling the data receiving apparatus 
348, by making references to data information table 128, data schedxile 
table 342 and clock 344. Different from the data receiving apparatus 134 
shown in Fig 1, data receiving apparatus 348 of data vending machine 330 
need not have the function of transmitting a data request to a data source. 
It is of course possible to use data receiving apparatus 134 shown in Fig. 1 
directly as data receiving apparatus 348 of data vending machine 330. In 
the data vending machine 330, data rate table 132 shown in Fig. 1 is not 
provided, as the data sources are all data sateUites having approximately 
the same data rates. 

In the system 320, a pluraHty of data sources including the first data 
sateUite 106, the second data satellite 108 and the third data satellite 332 
transmit the same data in time -divisional manner, with shifted timings, 
respectively. The data transmitted by one data sateUite includes a 
pluraUty of book data, and once transmission starts, each book data is 
transmitted to the end without any intervention by other data. The data 
transmitted by the first data sateUite 106, the second data sateUite 108 and 
the third data sateUite 332 are of the same configuration. The time of 
starting transmission of one data, however, is shifted to be different from 
sateUite to sateUite. Data source selecting apparatus 346 has a function of 
taking into account such difference in broadcast time and selecting such a 
data source that assures earUest retrieval of the data selected by the data 
selecting apparatus 122. Specifics, detaUed structures and data 
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configurations of various components described below are examples for 
description only, and not intended to limit the present invention to the 
present embodiment. 

Fig. 15 shows a part of an example of the contents of a data schedule 
table 342. In Fig. 15, data of the same name have the same contents. 
Data satellites broadcast the whole data in the order of "first data", "second 
data" and "third data", respectively. In Fig. 15, different data are 
represented as having different times necessary for one transmission. 
This representation reflects different length of the data to be transmitted. 

In this example, each data source transmits data in time-divisiona:l 
manner in one same order. It is, however, only an example, and the 
method of data transmission is not Umited thereto. What is necessary is 
that the contents of data schedule table 342 are associated with the 
transmission schedule from the data sources such that the information as to 
when the data selected by data selecting apparatus 122 is transmitted fi:om 
each data source can be obtained from data schedule table 342. If the 
transmission schedule can be obtained by a different method, for example, 
by calculation based on the name of the data, it is unnecessary to provide 
an independent table such as the data schedule table 342. Here, it is 
assumed that the first data satellite 106, the second data sateUite 108 and 
the third data sateUite 332 broadcast data in accordance with the schedule 
of data schedule table 342 shown in Fig. 15. 

Though only the data satellites are described as the data sources in 
the present embodiment, any data source may be used provided that it 
transmits in accordance with the schedule. When a data source having a 
data rate different from that of the data transmission from a data satellite, 
for example, a cable broadcast is used, it may be necessary to provide such 
a data rate table 132 as shown in the first embodiment, to calcxilate the 
data reception time. Though there are three data sources in the example 
shown in Fig. 14, the number of data sources may be 4 or more, or 2 or less. 

Fig. 17 shows the contents of data information table 128. Though 
the number of data is not "3" but "2" in data information table 128, the 
configuration thereof is the same as that of the data information table 128 
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in accordance with the first embodiment. 

The data distribution system 320 in accordance with the third 
embodiment operates in the following manner. 

Until selection of the data by data selecting apparatus 122, the 
operation of the data reservation system 320, and hence the operation of 
data vending machine 330 is the same as that of the first embodiment. 

When the data is selected, data source selecting apparatus 346 refers 
to the data schedule table 342 and clock 344, and selects that data source 
which first initiates transmission of the selected data after the present time. 
For example, assume that the time obtained from clock 344 is 15:11 and the 
data having the name "first data" is selected. Data source selecting 
apparatus 346 refers to data schedule table 342, and obtains the time of 
next transmission of "first data" from the first data sateUite 106, the second 
data sateUite 108 and the third data sateUite 332. According to the data 
schedule table 342 of Fig. 15, the times of transmission from the Gxst data 
sateUite 106, the second data sateUite 108 and the third data sateUite 332 
are 15:19, 15:17 and 15:21, respectively. Therefore, data source selecting 
apparatus 346 selects as the data source the second data sateUite 108 
which starts the transmission of the selected data at the earUest timing. 

In the example shown in Fig. 15, at the time point (15:11) when the 
first data is selected, the third data sateUite is transmitting the first data. 
Transmission of the former half of the first data, however, has already been 
completed, and hence it is necessary to wait untU 15:21 to obtain the first 
data from the third sateUite. Such control in that a data source is found to 
receive the latter half of the first data from 15:11 and the not-yet receive 
remaining portion is received firom other data source, is possible. Such 
control is only a modification of the third embodiment, and it is within the 
scope of the present invention. 

The foUowing operation of data distribution system 320 untU the 
next data is selected is the same as that of the system in accordance with 
the first embodiment, except that the data sources are different and the 
data rate table is not used. 

In the foregoing, it has been assumed that there is no significant 



-37- 



difference in time from the start of transmission from each data source 
until completion of data reception at the data receiving apparatus 348 
(hereinafter referred to as "communication time") between each of the data 
sources. Based on such assumption, the data soxxrce which starts the 
transmission of the desired data at an earUest timing next is selected by the 
data source selecting apparatus 346, as described above. 

There may be cases, however, where the difference in communication 
time between each of the data sources is inneghgible. In such a case, the 
data source may be selected in the following manner. First, data source 
selecting apparatus 346 obtains the next time at which the transmission of 
the desired data starts, for each data source, from data schedule table 342. 
The data source selecting apparatus 346 adds the communication time of 
each data source to the transmission start time of each data source, and 
selects the data source having the earUest start time by comparing the 
results. In this case, substantially, the data source selecting apparatus 
346 compares the time of termination of transmission from each data 
source, or the time at which reception is completed at the data receiving 
apparatus 348. 

[Fourth Embodiment] 

Fig. 16 is a block diagram of a data distribution system 360 in 
accordance with the fourth embodiment. In Fig. 16, components common 
to those of Fig. 1 are denoted by the common reference characters. The 
names and the functions are also the same. Therefore, detailed description 
thereof will not be given here. 

The data distribution system 360 in accordance with the fourth 
embodiment includes, in place of each of the data sources shown in Fig. 1, a 
data server 372 transmitting each data block by block in time-divisional 
manner. Further, data server 372 transmits data such that longer time is 
allotted to transmission of data of which number of selection by data 
vending machine 370 is large. By this method, it becomes possible to 
obtain data of which number of selection by the data vending machine 370 
is larger with shorter wait time when selected, by data vending machine 
370. 
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In order to implement this method, data distribution system 360 
includes, in place of the data vending machine 102 of Fig. 1, the data 
vending machine 370. Data vending machine 370 includes, in place of the 
data receiving apparatus 134 of Fig. 1, a data receiving apparatus 382 
capable of receiving data divided into blocks and restoring the original data. 

Fig. 17 shows an example of the contents of data information table 
128 held in data vending machine 370. As compared with the data table 
shown in Fig. 2, the data information table 128 shown in Fig. 17 is 
substantially the same as data information table 128 shown in Fig. 2, 
except that the data number is 2 and that the data source information of 
data source field 146 is 1 bit. The data server 372 uses a data schedule 
management table 376 storing the schedule for transmitting data block by 
block in time-divisional manner as described above, and has a copy 374 of 
the data information table 128. 

In the following description, the term "selected data" refers to a unit 
data selected by data selecting apparatus 122. By contrast, the data 
included together with a header portion in each of the blocks prepared by 
dividing the data will be referred to as "data section". In the example 
shown in Fig. 17, each name in the name field 142 corresponds to one 
selected data, respectively. 

In the fourth embodiment, only the data server 372 is indicated as a 
data source. This is for simpHcity of description, and the data soxirce may 
include a pluraUty of data servers. In a system having only one data 
server, data source selecting apparatus 130 and data rate table 132 may be 
omitted. In the fourth embodiment, data source selecting apparatus 130 
and the data rate table 132 are provided in data vending machine 370, so 
that a pluraKty of data sources may be included. 

Referring to Fig. 18, 1 block of data transmitted from data server 372 
to data receiving apparatus 382 includes a data No. field 400, a block No. 
field 402, a block number field 404, a data length field 406 and a data 
section 408. Fields 400, 402, 404 and 406 constitute a header portion. 

Data No. field 400 represents the serial number of the selected data 
in the name field 142 of data information table 128. The data No. field 400 
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is an integer of 2 bytes. Block No. field 402 includes a 2-byte integer 
representing which block among the selected data is the block 390. Block 
number field 404 includes a 2-byte integer representing how many blocks 
the selected data is divided into. 

When two data blocks have the same value of the data No. field 400, 
it means that the two data blocks have the same value of the block number 
field 404. 

Data section 408 includes the data body divided byte by byte. The 
length thereof is represented in byte unit, by a 4-byte integer included in 
the data length field 406. Here, it is assumed that from the first block of a 
certain data (block No. field = 1) to the second last block (last block: block 
No. field = block number field), the data length field 406 of a certain 
selected data had a common value. This numerical value is referred to as 
a standard block size, which is 4KB here. As to the last block, data length 
field 406 represents by byte number, the remainder of the length of the 
whole data divided by the standard block size. Therefore, in this example, 
the data length field 406 of each block of a certain selected data has the 
common value of 4KB (4096 bytes) except for the last block. 

In Fig. 18, all numerical values are represented in decimal notation. 
Each numerical value corresponds, as an example, to the third block of the 
first data of two data in the data information table 128 shown in Fig. 7. 
More specifically, in the example shown in Fig. 18, data No. field 400 of 
data block 390 stores "1", because, in the example shown in Fig. 17, the 
data is the first data. Block No. field 402 stores "3" representing the 
number of this block. Block number field 404 stores "4". The reason for 
this is that, according to the data information table 128 of Fig. 17, the 
capacity of the first data is 14636 bytes (see capacity field 148), and the 
length of 1 block is 4096 bytes, and hence the first data is divided into four 
data blocks. Data length field 406 stores 4096, as the block 390 is not the 
last block. 

Referring to Fig. 19, data schedule management table 376 includes, 
in this example, a selection frequency field 420, an allocated block number 
field 422 and a data length field 424. 
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The selection frequency field 420 stores the frequency of each data 
selection by the data selecting apparatus 122, It is assumed that the field 
420 is always initiahzed to 0 at the start of operation of data distribution 
system 360. 

5 Allocated block number field 422 stores a value representing how 

many blocks among 100 transmitted blocks are allocated to the data. The 
method of determining the number of allocation will be described later. 

□ The data length field 424 stores a standard block size for each data. 

]^ In this example, a common value of 4096 (4K) is stored for every data. 

=p 10 When the same data length is used for every data as in this example, this 

hi" S 

field is not always necessary. If the data length field 424 is provided, 
Iq however, it is possible to readily accommodate data, even when block sizes 

S"^ to be handled differ data by data. The contents of data length field 424 

matches the contents of data length field 406 (see Fig. 18), except for the 
^.D 15 last block of each transmitted data. Here, it is assumed that elements are 
arranged such that elements corresponding to the same data are the same 
Q both in the data information table 128 and the data schedule management 

^ table 376. 

Now turn to Fig. 20. The first data shown in Fig. 17 has the size of 
20 14636 bytes. As 14636/4096 = 3.57, the first data is divided into a total 
of four blocks. Similarly, the second data is divided into 8 blocks, as 
31744/4096 = 7.75. 

As shown in Fig. 20, each data is transmitted in order fi:om the first 
block. When transmission of one block of a certain data terminates, one 
25 block of a different data is transmitted next, and after the end of the 
transmission, transmission of one block of the first mentioned data is 
performed, and the operation continues in the similar manner. For any 
data, when the last data block is transmitted, transmission from the first 
block starts again. 

30 In the example shown in Fig. 20, the number of blocks transmitted 

per unit time is the same for every data. Here, in order to receive the 
second data entirely, the time for transmitting 15 blocks in total is 
necessary, as is apparent from Fig. 20. For the reception of the first data 
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as a whole, the time corresponding to transmission of 7 blocks is necessary. 
In this calculation, it is not taken into consideration that the length of the 
last block is generally different from other blocks (this assumption applies 
in the following as well). 

Generally, it can be considered that the time necessary for 
transmitting/receiving 1 block does not much depend on the contents of 
data included in the block. Therefore, the ratio of block numbers to be 
transmitted for reception of two data can be considered as representing the 
ratio of time necessary for receiving these data. Then, the following 
problem arises if the number of blocks transmitted per unit time is made 
equal for every data as shown in Fig. 20. Assume, for example, that the 
second data shown in Fig. 17 is selected by data selecting apparatus 122 
(see Fig. 16) 9 times more frequent than the selection of the first data 
shown in Fig. 1. Here, the average wait time when the data vending 
machine 370 is used ten times will be represented, in terms of the number 
of blocks to be transmitted for that period, as follows. 

15 blocks * 9 +7 blocks * 1= 142 blocks ...(1) 

In the fourth embodiment, by adjusting the schedule of data 
transmission from the data sources, the average wait time is reduced. For 
this purpose, the frequency of selection of each data is reflected on the 
schedule of data transmission from the data sources. For this purpose, an 
allocated block number field 422 is provided in data schedule management 
table 376 as shown in Fig. 19, and the value thereof is reflected on the data 
transmission schedule. 

Referring to Figs. 16 to 19, the data distribution system 360 operates 
in the following manner. The operation of data distribution system 360 
until the data is selected by data selecting apparatus 122 is the same as 
that of data distribution system 100 shown in Fig. 1 (first embodiment). 
When the data is selected by the data selecting apparatus 122, data source 
selecting apparatus 130 refers to data information table 128 and the data 
rate table 132, and determines an optimal data sovirce. In the example 
shown in Fig. 16, however, the data source includes only the data server 
372, and therefore, data server 372 is always selected. In accordance with 
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the control of data soxirce selecting apparatus 130, data receiving apparatus 
382 transmits a data transmission request to data server 372. The request 
is transmitted by the same method as the data receiving apparatus 134 of 
the first embodiment transmitting a data transmission request to the first 
data server 110 or 112. 

Upon reception of the data transmission request from data receiving 
apparatus 382, data server 372 increments, based on a data designation 
number included in the request, a value of an element corresponding to the 
number in the selection frequency field 420 of data schedule management 
table 376. Further, data server 372 updates the element corresponding to 
the designated number of the allocated block number field 422 in 
accordance with the logic which will be described in the following. 

When we represent the value of the element in selection frequency 
field 420 corresponding to the selected data Di as Fi and the element of the 
corresponding allocated block number field 422 as Qi, Qi can be calculated 
in accordance with the following equation. 

Qi = (100 *Fi)/2;Fi 
where 2) represents the sum for all the selected data. 

In calculating Qi, figures below the decimal point are rounded off. 
Therefore, generally, ^Qi is smaller than 100. At this time, among 100 
blocks, (100 - 2Qi) blocks are allocated to that data which has the smallest 
allocated block number. 

In the equation above, the selection frequency Fi of data Di and the 
sum 2Fi of the selection frequencies of all the data can be obtained from the 
information in the selection frequency field 420 of data schedule 
management table 376. 

Again referring to Fig. 16, data server 372 divides each selected data 
into blocks of which size is designated by the corresponding element of data 
length field 406 of data schedule management table 376. Data server 372 
further transmits these blocks block by block (390), in accordance with the 
ratio of block numbers allocated to each data in allocated block number 
field 422. 

Data receiving apparatus 382 connects individual data blocks 
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transmitted in this manner to complete one data. Thereafter, the 
operation of data distribution system 360 until the data is newly selected by 
data selecting apparatus 122 is the same as that described in the first 
embodiment, and therefore, details thereof will not be repeated here. The 
number of blocks into which each data is to be divided can be determined 
from the information of capacity field 148 (see Fig. 17) in the copy 374 of 
the data information table, and from the data length field 424 of data 
schedule management table 376, and the determination is made by data 
server 372. 

The data distribution system of the fourth embodiment provides the 
following effects. Assume that the frequency of selection of the first data 
Dl (8 blocks) by data selecting apparatus 122 is 9 times the frequency of 
selection of the second data (D2) (4 blocks). In the fourth embodiment, 
among 100 blocks to be transmitted, the number Qi occupied by the blocks 
of a certain data Di increases/decreases in accordance with the frequency of 
selection of the data Di. In the example above, when the block number 
allocated to the first data Dl is represented as Ql and the block number 
allocated to the second data D2 is represented as Q2, Ql and Q2 can be 
determined in accordance with the following equations. 

Ql = (100 * 9) 7(1 + 9) 
= 90 

Q2 = (100 * 1)7(1 + 9) 
= 10 

Therefore, the average of the total block numbers transmitted until 
the first data Dl and the second data D2 are obtained respectively are as 
follows. 

Dl : 8 * 100 7 90 = 8.89 blocks 
D2:4* 100 7 10 = 40 blocks 

The average of the total number of blocks which must be received 
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until completion of data retrieval per 10 times of use of data vending 
machine 370 is determined in accordance with the following equation. 
8.89 blocks * 9 + 40 blocks * 1 = 120 blocks ... (2) 

The value (120) obtained by the equation (2) is smaller by more than 
15% than the value (142) obtained by the equation (1) described above. 
More specifically, the data distribution system of the present embodiment 
provides the effect that average wait time necessary for obtaining a desired 
data can be made shorter. 

The gist of the fourth embodiment is that the number of data 
selection is automatically reflected to the amount of comparable data per 
unit time. As long as this effect is attained, the method for automatically 
reflecting the number of selection of the data to the amount of 
communication of the data is not limited to the one described above. 
Generally, the amount of transmission of each data per unit time can be 
represented by number of blocks allocated to each data per unit time x data 
length per 1 block. In the above described method, the number of blocks 
allocated to each data per unit time is changed while maintaining the data 
length per block constant. Alternatively, the same effect can be obtained 
by controUing data length per 1 block. Therefore, the method of 
controlling data lengths per block is also covered by the present invention. 
For example, data server 372 may maintain the contents of allocated block 
number field 422 of data schedule management table 376 constant for all 
the data, and change the value of data length field 424 for every data Di. 
The value may be calculated, for example, in accordance with the following 
equation. 

Data length = a * Fi / ^Fi 
where a represents a constant, Fi represents a value of an element of the 
selection frequency field 420 corresponding to data Di, and 2 represents the 
sum for all the selected data. By this method also, the amount of data 
transmission per unit time reflects the number of data selection, and 
therefore, apparently, the same effect as described above is attained. 

Division of the data into blocks is not always necessary. For 
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example, the amount of data transmission of each data Di per unit time 
may be controlled based on the product of the entire data length and the 
number of transmission of the entire data per unit time. In this case, the 
data length itself is not changed. Therefore, in order to reflect the 
frequency of data selection to the amount of transmission per unit time of 
each data Di, it is necessary for the data server 372 to control the number of 
transmission per unit time of each data. 

In data schedule management table 376 shown in Fig. 19, if the 
value of each element of data length field 424 is set extremely large, it 
follows that every data can be transmitted in one block. Therefore, in fact, 
the value of allocated block number field 422 represents the number of 
transmission per unit time of each whole data. Therefore, in order to 
reflect the frequency of selection to the amount of transmission per unit 
time of each data, what is necessary is to control each value of the allocated 
block number field 422. When we represent the value of the allocated 
block number field 422 corresponding to the ith data Di as Qi, the length of 
data Di as Si and the value of the element of selection frequency field 420 
corresponding to data i as Fi, Qi can be given by the following equation. 

Qi=p *Fi /Si 

where p represents a constant. The amount of data transmission of each 
data Di per time is equal to the product of Si and Qi, which in turn is equal 
to the product of constant p and Fi. Therefore, the amount of data 
transmission of each data Di per unit time is in proportion to the selection 
fi-equency Fi of the data Di. 
[Fifth Embodiment] 

As described above, when a desired data is retrieved from a data 
server and stored in a desired storage medium, it is more convenient if not 
the entire data but only a part of the data can be searched. The apparatus 
in accordance with the fifth embodiment described in the following relates 
to a data searching machine for such an appUcation. The data searching 
machine is adapted to the appUcation of searching book data stored in a 
storage device in a text format such as ASCII or shift JIS. The description 
below is only an example, and the appUcation, specifications of each 
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components, detailed structure and the data configviration are not limited 
to those described below. 

Referring to Fig. 21, the data searching machine 440 in accordance 
with the fifth embodiment of the present invention includes: a search 
condition setting apparatus 450; a storage device 454 storing a number of 
book data; a searching apparatus 452 searching the storage device 454 in 
accordance with the condition set by the search condition setting apparatus 
450 and retrieving a desired portion of a desired book data; and a mini disk 
writing apparatus 456 writing the data retrieved from the storage device 
454 by the searching apparatus 452 to a mini disk 442 prepared by a user. 
Referring to Fig. 22, the storage device 454 stores a number of book data 
462, 464, 466, ... and the number of book data 460. In the following, the 
description related to a book data 462 applies similarly to other book data 
464, 466 and so on, unless otherwise specified. 

Referring to Fig. 23, search condition setting apparatus 450 includes 
a controller 470 connected to searching apparatus 452 and mini disk 
writing apparatus 456, a keyboard 472 and a display apparatus 474 both 
connected to controller 470, and a matching data number register 476 and 
an offset register 478. 

In the apparatus of this embodiment, search condition setting 
apparatus 450 is capable of setting a key word for searching book data, and 
various levels of components such as a paragraph, a section, a chapter or 
the book itself constituting the book data. In order to facilitate data 
retrieval with the component level designated, the book data 462 has such a 
data configuration as will be described in the following. The description, 
however, is only for the purpose of illustration. In a standard book data, 
even when the data is not structxxred, it is possible to break down the book 
data to components of an arbitrary level as needed, by analyzing the 
sentences by a program. Further, the structuring described below is not a 
sole method of structurizing the book data. 

Referring to Fig. 24, book data 462 includes a text data length 500, a 
text data 502 and an index 504. Text data 502 represents the text data of 
the whole book in which the text data of the whole book is represented in a 
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prescribed code system (shift JIS code, JIS code, EUC, UNICODE, ASCII 
code or the Uke), The byte number of text data 502 is stored as a 4-byte 
numerical value, in text data length 500. Index 504 represents the 
contents of book data 462, and hence the contents thereof differ from one 
book data to another. 

Referring to Fig. 25, index 504 includes an array of a plurahty of 
item data 510, 512, 514 and so on in order. Item data 510, 512, 514 and so 
on have the identical structure. In the following, item data 514 will be 
described as an example. 

Item data 514 represents information related to the components of 
different levels of the book such as the whole book, chapter, section or 
paragraph. Referring to Fig. 26, item data 514 includes a first byte 520, a 
last byte 522, a depth level 524, an identification number 526 and a sub 
level item No. 528. These are all in integer values, of which meanings and 
the sizes are as shown in Table 1 below. 



Table 1 



Name of the 
numerical value 


Meaning 


Size 


First byte 520 


Represents offset fi:om the start of text data 
502, of the first byte in the scope of text data 
502 corresponding to item data 514 


4 bytes 


Last byte 522 


Represents offset from the start of text data 
502, of the last byte in the scope of text data 
502 corresponding to item data 514 


4 bytes 


Depth level 524 


Represents depth level of the scope of text 
data 502 corresponding to item data 514 


2 bytes 


Identification 
No. 526 


Represents to which order among the item 
data of the same level the scope of text data 
502 corresponding to item data 514 belongs 


2 bytes 


Sub level item 
No. 528 


Represents how many item data exist having 
the depth level upper by one in the scope of 
text data 502 corresponding to item data 514 


2 bytes 



- 48 - 



Consider book data having a hierarchical structure of a whole book: 
chapter: section, starting from the upper level. Assume that the book data 
has a preface, chapter 1, chapter 2, chapter 3 and a postscript. Chapters 1, 
2 and 3 are assumed to have three sections, two sections and four sections, 
respectively. An example of the contents of index 504 corresponding to 
such book data is shown in Fig. 27. On the right side column of Fig. 27, 
"component name" is given just for the ease of understanding, and it is not 
a component of index 504. The name on the first row of the table of Fig. 27 
does not constitute the index 504, either. 

In the table of Fig. 27, each row except for the first row correspond to 
respective item data 510, 512, 514, ... . In Fig. 27, however, numerical 
values of the first byte 520 and the last byte 522 are not shown for most of 
the item data. 

Referring to Fig. 27, "preface" and "postscript" of the book are 
independent components not having any lower level, and handled in the 
similar manner as a chapter. In Fig. 27, the first byte position of each 
chapter is not always equal to the first byte position of the first section of 
each section. This is because in most cases a title or an introduction of the 
chapter precedes the first section of each chapter. Similarly, the start byte 
position of the whole book is not generally equal to the start byte position of 
the preface, because of the existence of a title of the book or the like. 
Similarly, the position of the last byte of the postscript does not generally 
equal to the last byte position of the book as a whole, because of the 
existence of a colophon or the like. 

When the data structure described above is used for book data 462 
(see Fig. 24), and the scope of data retrieval is selected by search condition 
setting apparatus 450 (see Fig. 21), the selected scope of data retrieval is 
represented by a numerical value designating the depth level 524 of each 
item data in the data searching machine 440. 

The operation of the data searching machine 440 in accordance with 
the fifth embodiment will be described in the following. Referring to Fig. 
21, a user inserts his/her mini disk 442 into mini disk writing apparatus 
456. Thereafter, the user enters search condition of format data to data 
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searching machine 440, using search condition setting apparatus 450. 

Fig. 28 shows an example of a display on the search condition setting 
apparatus 450. In this example, by the search condition setting apparatus, 
a key word and a scope of data retrieval designating from what level unit 
such as the paragraph, section, chapter and the whole book, the data is to 
be retrieved. As can be seen in Fig. 28, on display apparatus 474, there 
are a key word window 490 displaying a key word ("hot meal") entered 
through the keyboard 472 (see Fig. 23), a data retrieval scope window 492 
displaying a selectable scope of data retrieval and indicating, by a 
surrounding rectangle, the selected scope of data retrieval, and a search 
result window 494 displaying the search result. In key word window 490, 
the key word for searching entered by the user through keyboard 472 
shown in Fig. 23 is displayed. The selection of data retrieval scope in data 
retrieval scope window 492 is performed by operating a cursor key provided 
on keyboard 472, to move upward/downward the rectangle surrounding the 
character string. 

Setting of the search condition shown in Fig. 28 is only an example, 
and a so-called "equivocation search" may be possible. Here, for simpUcity 
of description, such a partial match search is not considered, and it is 
assumed that only the full-match search is performed by searching 
apparatus 452. It is needless to say that forward match or backward 
match searching is possible. 

The key word and the scope of data retrieval for searching entered 
through the search condition setting apparatus 450 are appHed to searching 
apparatus 452 (see Fig. 21). Searching apparatus 452 searches the storage 
device 454, retrieves the portion containing the key word of the book data 
containing the key word, by the unit designated by the scope of data 
retrieval set by search condition setting apparatus 450 (the data retrieved 
in this manner will be referred to as "matching data"), and transfers the 
matching data to mini disk writing apparatus 456. Further, searching 
apparatus 452 transfers the number of matching data to search condition 
setting apparatus 452. The operation of searching apparatus 452 will be 
described in detail later with reference to Fig. 29. 
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Search condition setting apparatus 450 displays the number of 
matching data transferred from searching apparatus 452 on search result 
window 494 (see Fig. 28). Fig. 28 shows an example of display on the 
search result window 494 when there are two matching data. 
5 Mini disk writing apparatus 456 writes the matching data 

transferred from searching apparatus 452 to the inserted mini disk 442. 
When writing ends, mini disk writing apparatus 456 ejects mini disk 442, 

Q and the process is terminated. When there is no matching data, mini disk 

writing apparatus 456 ejects mini disk 442 without writing, and the process 

'^L^ 10 is terminated. 

atss 

H Referring to Fig. 29, details of the operation of searching apparatus 

452 (see Fig. 21) will be described. The operation represents the process 

tn steps executed by controller 470 shown in Fig. 23. First, controller 470 

receives the key word and the scope of data retrieval from search condition 

2 15 setting apparatus 450 (540). Thereafter, the matching data number 

fy register 476 is initialized to 0 (542). Among the plurality of book data 462, 

464, 466 ... stored in storage device 454, the process is moved to the first 

P one (544), and key word is searched for in portions not yet processed of text 

data 502 (546). Every time the key word is found (YES in step 548), the 
20 byte offset of the matching key word from the start of text data 502 is 

recorded in offset register 478 (550). Thereafter, the process is moved to 
the first item data not yet processed in item data 510, 512 and 514 in index 
504 (552). Referring to each of the item data 510, 512, 514 if there is an 
item data of which numerical value of the first byte 520 is equal to or 
25 smaller than the contents of offset register 478 and the numerical value of 
the last byte 522 is equal to or larger than the contents of offset register 
478 (YES in step 556), then the control proceeds to step 558. If the result 
of determination is NO in either of steps 554 and 556, the control returns to 
step 552, the process proceeds to the next item data and the process steps 
30 are repeated. 

Thereafter, whether the depth level 524 of the item data found in the 
above described manner matches the scope of data retrieval set by search 
condition setting apparatus 450 or not is determined (558). If there is a 
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match, the matching data number register 476 is incremented (560). 
Thereafter, the first byte 520 and the last b5rte 522 of the matching item 
data are again referred to, the data within the scope are all retrieved firom 
text data 502, and transferred to mini disk writing apparatus 456 (562). 

After step 562, whether the item data processed in this manner is the 
last item data of the book data which is being processed or not is 
determined (564). The process also proceeds to this step 564 when it is 
determined in step 558 that the depth level of the item data does not match 
the searching condition. If it is determined in step 564 that the item data 
is the last item data, the process moves to the next item data (556), and the 
control returns to step 554. If the item data is not the last item data, 
whether the book data which is being processed at present is the last book 
data or not is determined (568). If the book data is the last one, the 
contents of the matching data number register is output to search condition 
setting apparatus 450, and the process is terminated (572). If the book 
data which is being processed is not the last one, the process is further 
moved to the next book data (570), and the control returns to step 546, 

In the process of step 548, if a key word cannot be found to the last of 
the text data, the control proceeds to step 566, where the process is moved 
to the next item data, and the process steps following step 554 are repeated. 

Referring to Fig. 22, it is assumed that book data 462, 464, 466 and 
so on are stored in the storage device 454 continuously without any space 
therebetween. Further, it is assumed that each book data, for example, 
book data 462, stores text data length 500, text data 502 and index 504 in 
this order. As the data is structured in this manner, it is possible for the 
searching apparatus 452 to know the start and end of each book data 462, 
464 or 466. The reason will be described in the following. 

Searching apparatus 452 first refers to the sub level item No. 528 of 
the whole book of index 504, to know which is the item data having the 
depth level of 1 and being the last one of that book. Referring to Fig, 27, 
generally, the last one of the item data of which depth level 524 is (n + 1) 
can be known from the numerical value of the sub level item No. 528 of the 
immediately preceding item data having the depth level 524 of n. 
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Therefore, when looking at the index 504 from the start, it is possible to 
know the end of index 504. 

First, text data length 500 has a fixed length, and therefore, the end 
position thereof can naturally be known. The end of text data 502 can be 
5 found by making reference to the contents of text data length 500. Further, 
of the index 502, the last one of the item data having the depth level 524 of 
1 can be found from the item data of index 504. Eventually, searching 
apparatus 452 is capable of fiinding the end position of index 504 of each of 
3 the book data 462, 464 and 466. 

^L! 10 In addition to the description above, when the book data number 460 

-'4 is referred to, it is possible for the searching apparatus 452 to know up to 

y which capacity of storage device 454 the book data 462, 464, 466 and so on 

Ifi are stored. 

2 [Sixth Embodiment] 

15 Fig. 30 is a block diagram of a data distribution system 590 in 

fU accordance with the sixth embodiment of the present invention. The data 

':L: distribution system 590 differs from the data distribution system 100 (see 

O Fig. 1) of the first embodiment in that the data source newly includes an 

electronic pubHsher 602, and that in place of data vending machine 102 

20 shown in Fig. 1, it includes a data vending machine 600 newly including a 
keyboard 610. 

Data vending machine 600 includes, in place of data selecting 
apparatus 122, data source selecting apparatus 130 and data receiving 
apparatus 134 of data vending machine 102 shown in Fig. 1, a data 
25 selecting apparatus 604, a data source selecting apparatus 606 and a data 
receiving apparatus 608, respectively. Differences between these 
components and the corresponding components of Fig. 1 will be described 
later. 

Electronic publisher 602 is much different in nature from other data 
30 sources, and it is unnecessary to register the publisher in data information 
table 128 and data rate table 132. Communication between data receiving 
apparatus 608 and electronic pubUsher 602 have only to be capable of one- 
directional communication from data receiving apparatus 608 to electronic 
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publisher 602. 

Different from the data vending machine 102 in accordance with the 
first embodiment, in the data vending machine 600 in accordance with the 
sixth embodiment, when the data selecting apparatus 604 displays 
selectable data on display apparatus 120, "others" is displayed as an option. 
When "others" is selected, data selecting apparatus 604 controls display 
apparatus 120 and keyboard 610 such that information of the data desired 
by the user can be input, and data source selecting apparatus 606 and data 
receiving apparatus 608 operate to place an order or issue an inquiry to 
electronic pubhsher 602 in accordance with the input information. When 
"others" is not selected in data selecting apparatus 604, the operation of 
data vending machine 600 is the same as that when a normal choice is 
made in the first embodiment. 

Fig. 31 shows an appearance of various switches on data selecting 
apparatus 604 and the exemplary display on display apparatus 120 when 
the user selected "others" on data selecting apparatus 604. Referring to 
Fig. 31, data selecting apparatus 604 includes a previous item switch 172, a 
next item switch 174, an OK switch 176 and a cancel switch 178. Display 
apparatus 120 has a data information input window 612 displaying the 
input data information, an action input window 614 displaying whether it 
is an inquiry or an order, and a user information input window 616 for 
entering name, address and telephone number of the user. 

The user enters the information such as the name of the desired data 
to data information input window 612, enters whether it is an inqxiiry or 
order to action input window 614, and enters the user information such as 
the name, address and the telephone number to user information input 
window 616, in this order. At this time, every time the user presses the 
OK switch 176, the target window moves from window 612 to 514 and 616 
in this order. When the OK switch 176 is pressed while an input point is 
within the user information input window 616, the data selecting apparatus 
614 detects the end of input. 

In the action input window 614, a rectangle surrounding character 
strings such as "inquiry" or "order" is moved upward by pressing the 
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previous item switch 172, and move downward by pressing the next item 
switch 176, whereby it is possible to designate a desired action. When 
"others" is not selected in data selecting apparatus 604, the previous item 
switch 172, the next item switch 172, the OK switch 176 and the cancel 
switch 176 have the same function as those described in the first 
embodiment. 

The information input by the user through keyboard 610 in this 
manner is transmitted through data source selecting apparatus 606 and 
data receiving apparatus 608 to electronic pubUsher 602. In response to 
the transmitted information, electronic publisher 602 sends an answer to 
data receiving apparatus 608 in accordance with the designated action, or 
sends the designated product to a designated place. Generally, it is 
considered difficult for the electronic publisher 602 to prepare data 
instantly. Therefore, diOFerent from other data source, it is not expected 
for the electronic pubUsher 602 that the data itself is transmitted 
immediately from electronic pubhsher 602 to data receiving apparatus 608. 
If such an operation is possible, the electronic publisher 602 is 
indistinguishable from other data sources, and hence the present 
embodiment would be the same as the first embodiment. 

Bi-directional communication between data receiving apparatus 608 
and electronic pubUsher 602 is of coxirse possible. This ensures a path for 
transferring the data desired by the user electronically from the electronic 
pubUsher 602 to data updating apparatus 102. Therefore, in such a 
system, electronic pubUsher 602 may inform the user when the data is 
ready, and receiving the information, the user may again access the data 
vending machine 600 to receive data suppUed from electronic pubUsher 602 
and store the data in mini disk 104. 

The electronic pubUsher 602 may be a common book store. In that 
case, it is possible for the electronic pubUsher to send the book not in the 
form of electronic data but in paper having the same or corresponding 
contents, to the user. 

As the data vending machine 600 has the function of communicating 
with an electronic pubUsher 602 other than the inherent data sources. 
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versatile data distribution becomes possible, allowing handling of data of 
wide variety to be distributed. 

Here, it may be possible that the electronic publisher 502 inputs the 
available data among the options displayed on data selecting apparatus 604 
5 in advance. When such a data is selected by the user, such a control may 
be performed in that the user is asked to input necessary information such 
as the destination of data transmission. In such a case, electronic 
pubUsher 602 can be regarded by the user, at least up to a certain point of 
operation, as just one of the common data sources. 

10 [Seventh Embodiment] 

In such an electronic data distribution system, preventing an 
unauthorized copying of data is of critical importance. The seventh 
embodiment relates to a copied data detecting system for detecting the 
unauthorized copying of the data distributed over the data distribution 

15 system. Referring to Fig. 32, the system 630 has a function of suppressing 
unauthorized copying by detecting whether a mini disk for storing 
distributed data used among a pluraUty of data reproducing apparatuses 
642, 644 and 646 is a copied medium and taking an appropriate action 
dependent on the result of detection. 

20 Referring to Fig. 32, the copied data detecting system 630 in 

accordance with the seventh embodiment of the present invention includes 
a data checking apparatus 640 connected to data reproducing apparatuses 
642, 644, 646 and so on. Data reproducing apparatuses 642, 644, 646 and 
the like are identical in function, and it is assumed that the description for 

25 data reproducing apparatus 642 is similarly appUcable to other data 
reproducing apparatuses. 

Referring to Fig. 33, data checking apparatus 640 includes a 
controller 670, a data communicating apparatus 674 for communicating 
with data reproducing apparatuses 642, 644, 646 and so on, and a storage 

30 device 672. Storage device 672 includes a data number register 676 and a 
data management table 678. 

Referring to Fig. 34, data management table 678 stores continuously, 
numbers of authentication data transmitted along with a signal of "start of 
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use" for a mini disk from each data reproducing apparatus 642. Data 
number register 676 stores the number of authentication data stored in 
data management table 678. In the example shown in Fig. 34, it is 
assumed that each data in data number register 676 and data management 
table 678 is a 4-byte unsigned integer. In Fig. 38, the number "8" of the 
authentication data and the number of corresponding 8 authentication data 
are both represented in decimal notation. 

Referring to Fig. 35, data reproducing apparatus 642 includes: a CPU 
(Central Processing Unit) 680 for controlling the overall operation of data 
reproducing apparatus 642; a data communicating apparatus 682 connected 
to CPU 680 for data communication with data checking apparatus 640; a 
display apparatus 690 controlled by CPU 680 and providing display of 
various information to the user; a mini disk drive 688 controlled by CPU 
680 and reproducing data from mini disk 700; and a reproduction switch 
684 and an end switch 686 for starting or ending reproduction of data from 
mini disk 700 by mini disk drive 688, connected to CPU 680, respectively. 

Referring to Fig. 36, each of the mini disks 700, 702, 704 and the like 
is mountable to mini disk drive 688, and has similar data structures. For 
example, mini disk 700 has an authentication data 710 uniquely allocated 
officially to mini disk 700, and reproduction data 712 to be reproduced by 
data reproducing apparatus 640. In the following, a copy of the contents of 
authentication data 710 may be simply referred to as authentication data 
710. 

Data communication apparatus 674 of data checking apparatus 640 
shown in Fig, 33 and data communication apparatus 682 of data 
reproducing apparatus 642 shown in Fig. 35 are assumed to be capable of 
bi-directional communication by appropriate means such as telephone 
network, radiowave and so on. The operation of system 630 will be 
described in the following. For convenience of description, the operation of 
data reproducing apparatus 642 will be described frrst. The user inserts 
mini disk 700 to mini disk drive 688 and presses reproduction switch 684. 
CPU 680 detects pressing of reproduction switch 684 to drive mini disk 
drive 688, and mini disk drive 688 reads authentication data 710 from mini 
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disk 700. CPU 780 applies the read authentication data 710 to data 
communication apparatus 682. Data communication apparatus 682 
transmits the signal indicating "start of use" and authentication data 710 to 
data communication apparatus 674 of data checking apparatus 640. 
5 Based on the authentication data, data checking apparatus 640 

performs the copied data detecting process. The details will be described 
later. Dependent on the result of copied data detecting process, data 

C3 checking apparatus 640 may transmit "reproduction prohibited" signal back 

1^ to data reproducing apparatus 642. 

,E 10 During this period, mini disk drive 688 reads the reproduction data 

]J 712 from mini disk 700, and CPU 680 appUes the reproduced data 712 to 

IQ display apparatus 690. Thus reproduction of reproduction data 712 starts. 

Cm If data communication apparatus 682 receives the "reproduction prohibited" 

signal from data checking apparatus 640 at this time, CPU 680 displays a 
v3 15 message indicating "the data may possibly be an unauthorized copy" on 

display apparatus 690, and stops operation of mini disk drive 688. Namely, 

LI I 

3 reproduction of mini disk 700 is prohibited. 

When the user presses end switch 686 while the reproduction data 
712 is being reproduced, data communication apparatus 682 transmits a 
20 signal indicating "end of use" and authentication data 710 to data 

communication apparatus 674 of data checking apparatus 640. Thereafter, 
CPU 680 stops operation of mini disk drive 688. 

The processing in data checking apparatus 640 when any signal or 
data is transmitted from data reproducing apparatus 682 will be described 
25 with reference to Fig. 37. The process corresponds to the process steps 
performed by controller 670 shown in Fig. 33. First, controller 670 
determines whether the data received by data communication apparatus 
674 includes "start of use" signal or not (720). If the answer is YES, 
control proceeds to step 722, and if it NO, control proceeds to step 732, 
30 respectively. 

When the received data includes "start of use" signal, whether the 
authentication data 710 included in the received data is already present in 
data management table 678 or not is determined (722). If there is, the 
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"reproduction prohibited" signal is transmitted to data communication 
apparatus 682 of the data reproducing apparatus as the source of the data 
(724), and the control returns to the standby state (730). If there is not the 
data identical with the received authentication data 710 in data 
5 management table 678 in the determination of step 722, controller 670 adds 
the transmitted authentication data 710 to the last of the data 
management table 678 (726). Further, controller 760 increments the data 
number register 676 (728). Thereafter, the control returns to the standby 
state (730). 

Cn 10 In step 720, when it is determined that the received data does not 

include "start of use" signal, controller 670 continuously determines 

J3 whether the received data includes "end of use" signal (732). If the 

received data does not include the "end of use" signal, it ignores the 

r received data as abnormal data (740), and the control returns to the 

C3 15 standby state (730). 

ry If the received data includes "end of use" signal (732), controller 670 

CP continuously determines whether the received authentication data is in the 

data management table 678 (734). If the received authentication data 
does not exist in data management table 678 (NO), controller 670 ignores 
20 the data as abnormal data (740), and returns to the standby state (730). 

If the received authentication data exist in the data management 
table 678, controller 670 deletes the authentication data from data 
management table 678 (736), decrements the data number register 676 
(738), and returns to the standby state (730). 
25 When the authentication data is deleted from data management 

table 678 in step 736, it is assumed that the authentication data following 
the deleted authentication data are shifted in order so as to leave no free 
area between the authentication data, in the present embodiment. 

By the system 630, unauthorized copying of data is suppressed in the 
30 following manner. Referring to Fig. 35, assume that a pluraUty of mini 
disks 700, 702 and 704 have authentication data 710 (Fig. 36) of the same 
value. When one mini disk, for example, mini disk 700 is reproduced first 
by any of the data reproducing apparatuses, the authentication data 710 
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thereof is stored in data management table 678. 

If other mini disk, for example, mini disk 702 is a copy of mini disk 
700, then mini disk 702 would have the same authentication data of mini 
disk 700. When mini disk 702 is to be reproduced by the reproducing 
apparatus, determinations of steps 720 to 722 of Fig. 37 are made. The 
result of determination of step 722 would be YES in this example. 
Therefore, by the process of step 724, the reproduction prohibiting signal is 
transmitted from data checking apparatus 640 to the data reproducing 
apparatus and, as a result, mini disk 702 will not be reproduced by data 
reproducing apparatus. Namely, only one of the plurality of mini disks can 
be used at one time, if the mini disks have the same authentication data 
710. 

When a person mass-produces unauthorized copies of a mini disk 
maUciously, the unauthorized copy of the mini disk has the same 
authentication data as the original mini disk provided that the copying is 
done by common means. Therefore, only one of the copies can be used at 
one time. Other mass-produced mini disks cannot be used at that time 
and, as a result, the copies are of no use. When an individual copies the 
data for the purpose of back up, such a problem does not arise, as there is 
no such situation in which the back up mini disk and the original mini disk 
are used simultaneously. Thus, system 630 suppresses unauthorized 
copjdng of data. 

In the present embodiment, data communication apparatus 682 of 
data reproducing apparatus 642 and data communication apparatus 674 of 
data checking apparatus 640 are assumed to communicate bi-directionally. 
The present invention, however, is not limited thereto. For example, 
communication may be one -directional from data communication apparatus 
682 to data communication apparatus 674. Though transmission of 
"reproduction prohibited" from data communication apparatus 674 to data 
reproducing apparatus 642 and prohibition of reproduction in data 
reproducing apparatus 642 are not possible, copying of data itself can be 
detected. Therefore, though there is no direct effect of suppressing 
unauthorized copy, useful information can be given to take other actions to 
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suppress unauthorized copying. 

In the embodiment above, the authentication data 710 has been 
described as clearly separated from reproduction data 712. The present 
invention, however, is not limited to such a format. For example, 
authentication data 710 may be embedded encoded in reproduction data 
712. This makes it more difficult to separate the authentication data 710 
from reproduction data 712, and hence it becomes possible to prevent a 
person to rewrite the authentication data only of the copied mini disk to 
keep uniqueness of the authentication data. 

[Eighth Embodiment] 

Fig. 38 shows a block diagram of the copied data detecting system 
750 in accordance with the eighth embodiment of the present invention. 
Similar to the system 630 shown in Fig. 32, system 750 includes a data 
checking apparatus 760 and a plurality of data reproducing apparatuses 
762, 764 and so on. 

Referring to Fig. 39, data checking apparatus 760 includes a 
controller 772, a data communication apparatus 674 similar to that shown 
in Fig. 33, a storage device 770 and a clock 774 connected to controller 772. 
Storage device 770 includes a data number register 676 similar to that 
shown in Fig. 33, and a data management table 780. 

Referring to Fig. 40, the data management table 780 in accordance 
with the eighth embodiment includes an authentication data field 800 and 
a time field 802. Data management table 780 is assumed to store, in a 
pair, a certain authentication data in authentication data field 800 and the 
time of transmission of the authentication data in time field 802. 

Again referring to Fig. 34, clock 774 can be referred to at any time by 
controller 772, and maintains year, month, date as well as time, minute 
and second. 

Referring to Fig. 41, data reproducing apparatus 762 includes a CPU 
792, a data communication apparatus 790 connected to data checking 
apparatus 760, a reproduction switch 684 similar to that shown in Fig. 35, 
an end switch 686, a mini disk drive 688 and a display apparatus 690. In 
Fig. 41, components similar to those of Fig. 35 are denoted by the same 
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reference characters and named by the same names. Functions are also 
the same. Therefore, detailed description thereof will not be repeated here. 

Mini disk 700 includes an authentication data 710 and a 
reproduction data 712, as in the case of Fig. 36. 

The operation of the copied data detecting system 750 in accordance 
with the eighth embodiment will be described in the following. Basically, 
the system of the eighth embodiment is the same as the system of seventh 
embodiment, and therefore, differences from the seventh embodiment will 
be discussed. First, assume that the user presses the reproduction switch 
684 with the mini disk 700 inserted in mini disk drive 688. Data 
communication apparatus 790 transmits the authentication data 710 
reproduced by mini disk drive 688 to data communication apparatus 674 
(see Fig. 39) at every predetermined time interval of a seconds. Data 
communication apparatus 790 continues the repeated transmission until 
the end switch 686 is pressed. Here, it is assumed that transmission of the 
authentication data is not performed for a predetermined period of P 
seconds (p > a), after the mini disk 700 is inserted to mini disk drive 688 
and reproduction switch 684 is pressed. Data communication apparatus 
790 starts transmission of authentication data 710 for the first time after p 
seconds. The reason for this will be described later. 

When data is transmitted from data reproducing apparatus 762, data 
checking apparatus 760 operates in the following manner. Referring to 
Fig. 42, controller 772 determines whether the transmitted authentication 
data already exists in authentication data field 800 of data management 
table 780 (810). If the transmitted authentication data 710 already exists 
in authentication data field 800, controller 772 calcvdates the difference 
between the present time obtained from clock 774 and the contents of time 
field 802 corresponding to authentication data 710. Determination is 
made as to whether the difference is smaller than the predetermined time 
interval of y seconds (a > y) (814). If the difference is smaller than y, 
controller 772 transmits the "reproduction prohibited" signal to data 
communication apparatus 790 (816), and returns to the standby state (818). 
As a result of determination of step 814, if the difference is not smaller than 
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the threshold value y, controller 772 updates the contents of the time field 
802 corresponding to the authentication data 710 to the present time (820), 
a:nd returns to the standby state (818). 

Returning to the start, in step 810, when it is determined that the 
received authentication data does not exist in the data management table, 
the received authentication data is added to the last data of authentication 
data field 800 (822), and the present time obtained from clock 774 is 
written to the corresponding time field 802 (824). Further, controller 772 
increments the data number register 676 (826) and returns to the standby 
state (818). 

Separately, controller 772 refers to the time field 802 of data 
management table 780 at a prescribed timing, and compares the contents 
with the present time obtained fi:om clock 774. When there is an element 
of which the time difference is larger than the predetermined time interval 
of A seconds (A » a), controller 772 deletes the element and the 
corresponding authentication data from time field 802 and authentication 
data field 800, and decrements the data number register 767. This is to 
prevent consumption of capacity of data management table 780 by unused 
data. 

In this embodiment also, as in the seventh embodiment, data 
communication apparatus 790 may transmit the signal indicating "end of 
use'* and authentication data 710 to data communication apparatus 674 
when the end switch 786 is pressed, and unnecessary data may be deleted 
from data management table 780 using the transmitted signal and the data 
as the trigger. In this embodiment also, is assumed that portions of the 
time field 802 and authentication data field 800 corresponding to the 
deleted authentication data are not left empty but filled in. 

Preferably, first transmission of the authentication data takes place 
after a time period longer than the threshold value Yi after the mini disk 
700 is inserted to mini disk drive 688, This is to prevent, when a mini disk 
700 which had been reproduced by data reproducing apparatus 764 is 
inserted to another data reproducing apparatus 762 for reproduction, 
erroneous determination by data checking apparatus 760 that the mini disk 
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700 inserted to reproducing apparatus 762 is a copy. 

Assume that the threshold value y is set to 15 seconds. After the 
last transmission of authentication data 710 of mini disk 700 from data 
reproducing apparatus 764, assume that mini disk 700 is taken out from 
data reproducing apparatus 764 and reproduction is started by data 
reproducing apparatus 762 within 10 seconds. At this time, data 
communication apparatus 790 transmits the authentication data 710 to 
data checking apparatus 760. More specifically, in this example, 
authentication data 710 is sent twice within ten seconds, to data checking 
apparatus 760, one from the data reproducing apparatus 764 and the other 
fi:om the data reproducing apparatus 762. The time interval of 10 seconds 
is smaller than the threshold value y (15 seconds), and therefore it is 
determined that the mini disk 700 inserted to data reproducing apparatus 
762 is a copy. As the transmission of authentication data 710 starts for 
the first time after a prescribed time period p seconds (p > a) after the mini 
disk 700 is inserted to mini disk drive 688 of data reproducing apparatus 
762 and reproduction switch 684 is pressed, such erroneous determination 
can be prevented. 

In the eighth embodiment, such a problem will not arise when the 
signal indicating "end of use" and the authentication data 710 are 
transmitted to data checking apparatus 760 when the end switch 686 is 
pressed, as in the seventh embodiment. The reason for this is that upon 
reception of such data, it is possible for the data checking apparatus 760 to 
immediately delete the corresponding data from data management table 
780. 

In the eighth embodiment, unauthorized copying can be suppressed 
from the same reason as in the seventh embodiment. Further, 
unauthorized copying can be suppressed in a simple manner as compared 
with the seventh embodiment. 

[Ninth Embodiment] 

Fig. 43 is a block diagram representing the data distribution system 
840 in accordance with the ninth embodiment of the present invention. 
The system 840 differs from the system 100 in accordance with the first 
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embodiment shown in Fig. 1 in that a data vending machine 850 is 
provided in place of the data vending machine 102 of Fig. 1. The 
schematic configuration of data vending machine 850 is the same as the 
data vending machine 102. The difference is that a data checking 
apparatus 862 is further provided, and in place of the data updating 
apparatus 124 of Fig. 1, a data updating apparatus 860 is provided which is 
capable of writing as well as reading data to and from mini disk 852. Data 
checking apparatus 862 is connected to data updating apparatus 860. 
Except for these points, corresponding portions are denoted by the same 
reference characters and named by the same names in Figs. 43 and 1. The 
functions are also the same. Therefore, detailed description thereof will 
not be repeated here. 

Referring to Fig. 44, each mini disk 852 stores authentication data 
710 and reproduction data 712. Similar to the authentication data 710 of 
the seventh and eighth embodiments, authentication data 710 is unique to 
each mini disk in a normal state of use. Referring to Fig. 45, data 
checking apparatus 862 includes a controller 870 connected to data 
updating apparatus 860, a data number register 872 and a data 
management table 874 connected to controller 870, a clock 878 providing 
present time to controller 870, and an authentication data generating 
apparatus 876 generating and applying to controller 870 the authentication 
data. 

Data number register 872 has the same function as data number 
register 676 shown in Fig. 39. Contents of data management table 874 are 
as shown in Fig. 46. Referring to Fig. 46, data management table 874 
includes an authentication data field 890 and a corresponding time field 
892. Though the configuration of data management table 874 itself is 
similar to data management table 780 shown in Fig. 40, the table is much 
different in that data management table 780 shown in Fig. 40 stores 
information representing data which is being used, while data management 
table 874 shown in Fig. 46 stores information representing data of which 
use is prohibited. The number of authentication data stored in data 
management table 874 is stored in data number register 872. 
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Authentication data generating apparatus 876 has a function of 
applying a unique new authentication data to mini disk 852. This is a 
problem especially when there are a plvurality of data vending machines 850 
within the system 840, and hence there are a plurality of authentication 
5 data generating apparatuses 876 within the system. 

In such a case, it is necessary to appropriately determine the method 
of generating the authentication data so that the authentication data 
p generated by authentication data generating apparatus 862 is unique. 

:y One configuration of the authentication data allowing such a method 

> 10 is as shown in Fig. 47. Referring to Fig. 47, authentication data 710 is a 
H data of 128 bits, that is, upper 64 bits (900) and lower 64 bits (902). Each 

authentication data generating apparatus 876 has a unique ID number 
£n allotted in advance, and the upper 64 bits (900) are for storing the ID 

:^ number. The lower 64 bits (902) store serial number 0, 1, 2, 3 of the 

15 authentication data generated by each authentication data generating 
ly apparatus 876. As the authentication data 710 is adapted to have such a 

p configuration, uniqueness of the authentication data can be guaranteed 

E3 within the system, no matter which authentication data generating 

apparatus 876 is used. 
20 Data vending machine 850 operates in the following manner. The 

user inserts his/her mini disk 852 to data updating apparatus 860. Data 
updating apparatus 860 reads the authentication data 710 from mini disk 
852 and transmits the read data to data checking apparatus 862. Based 
on the transmitted authentication data 710, data checking apparatus 862 
25 determines whether there is a copy of mini disk 852. If it is determined 

that there is a copy, based on the signal from data checking apparatus 862, 
a message indicating that there is a copy of the inserted disk is displayed on 
display apparatus 120, the mini disk 852 is ejected fi:om data updating 
apparatus 860 without data writing, and data vending machine 850 is 
30 returned to the initial state. When it is determined that there is no copy, 
data checking apparatus 862 generates a new authentication data and 
applies to data updating apparatus 860, and data updating apparatus 860 
writes the authentication data as authentication data 710 of mini disk 852. 
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The operation of data vending machine 850 thereafter is the same as the 
operation of data vending machine 102 described in the first embodiment. 

The operation of data checking apparatus 862 when the user inserted 
the mini disk 852 to data updating apparatus 860 will be described 
specifically referring to Fig. 48. First, controller 870 (see Fig. 45) refers to 
authentication data field 890 of data management table 874 (see Fig. 46), 
and determines whether there is a match with the authentication data 710 
read from mini disk 852 (910). When there is a match, controller 870 
transmits the result of determination of "mini disk is a copy" to data 
updating apparatus 860 (912) and returns to the standby state (922). If 
there is no match, controller 870 adds the contents of authentication data 
710 to the last of authentication data field 890 (914), and writes the present 
time obtained from clock 878 in the time field 892 corresponding to the 
authentication data (916). Further, controller 870 increments the data 
number register 872 (918), generates a new authentication data by 
authentication data generating apparatus 876 and transmits the data to 
data updating apparatus 860 (920), and returns to the standby state (922). 
The new authentication data generated at this time is the new data of 
different contents from the read authentication data 710. 

Separately, controller 870 refers to the time field 892 at a prescribed 
timing, and compares the contents with the present time obtained firom 
clock 878. If the difference is larger than a predetermined time interval, 
for example, 30 days, controller 870 deletes the time and the corresponding 
authentication data from time field 892 and authentication data field 890, 
and decrements the data number register 872. This is to prevent use of 
the capacity of data management table 874 by unnecessary data. If it is 
possible to prepare a data management table 874 of sufficiently large 
capacity, deletion of data in this manner is not necessary. In place of such 
periodical deletion of data, the contents of data management table 874 may 
be adjusted in accordance with a prescribed standard only when the data 
management table 874 becomes full. One possible method is to delete the 
authentication data having the oldest time in time field 892 and the 
corresponding time firom data management table 874. 
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It is assumed that in this embodiment, portions of the time field 892 
and the authentication data field 890 corresponding to the deleted 
authentication data are not left as empty area but filled in. 

The system 840 employing the data vending machine 850 described 
above prevents unauthorized copjring in the following manner. Assume 
that a person mass-produces unauthorized copies of a mini disk maUciously. 
In this case, when data is rewritten by using one of the copied disks 
(including the original), the data of the remaining disks cannot be re- 
written for at least a certain period. Therefore, handling of the medium 
bearing such an unauthorized copy would be extremely limited as compared 
with a legitimate medium which can be used fi:eely. Thus, the system 840 
of the present embodiment suppresses unauthorized copy of the medium. 

If it is determined that the mini disk 852 inserted to data updating 
apparatus 860 is a copy by data checking apparatus 862, various actions 
can be taken other than simply ejecting the disk from the data updating 
apparatus 860. For example, reproduction data 712 itself of mini disk 852 
may be erased to disable reproduction of data, the mini disk 852 may be 
retracted inside the data vending machine 852, or a shop clerk may be 
called. 

In order to ensure that the mini disk of which contents have not been 
updated yet and a mini disk which has been updated have the unique 
authentication data, it is necessary to provide the authentication data in 
accordance with a common frame work in any case. More specifically, the 
apparatus for generating authentication data 710, used when the 
authentication data 710 is allotted during manufacturing of mini disk, may 
be considered as one of the authentication data generating apparatus 876. 
By allocating a unique ID number to such an apparatus and by adapting 
the authentication data to have 128 bit data as shown in Fig. 46, it becomes 
possible to ensure uniqueness of the authentication data in all the mini 
disks. 

[Tenth Embodiment] 

Fig. 49 is a block diagram representing a data distribution system 
930 in accordance with the tenth embodiment of the present invention. In 
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Fig. 49, portions corresponding to those of Fig. 1 are denoted by the same 
reference characters. The portions have the same names and same 
functions. Therefore, detailed description thereof will not be repeated here. 
The feature of the data distribution system 930 in accordance with 
5 the tenth embodiment is that the charge for use of data is determined based 
on the time while the data is held mini disk 942, in the present system 930. 
The time is calculated when the data held in mini disk 942 is updated, and 
the user is charged by the time. 
vP Referring to Fig. 49, the data distribution system 930 differs from 

10 data distribution system 100 shown in Fig. 1 in that in place of data 
H vending machine 102, a data vending machine 940 is provided which 

I'i includes, in place of the charging apparatus 126, a clock 962, a timer 964 

3. La 

en and a charging apparatus 960 determining the charge for the data by 

making reference to the clock 962 and the timer 964. A mini disk 942 used 
3 15 in the data distribution system 930 stores charging information 950 and 
reproduction data 952, as shown in Fig, 50. Charging information 950 
fg includes, as shown in Fig. 51, data update time 970, data charge 972 and 

data update number 974. 

The data charge 972 shown in Fig. 51 stores the charge of data per 
20 24 hours. It is assumed that the same information is stored in price field 
144 of data information table 128 (see Fig. 2). 

Again referring to Fig. 49, it is assumed that the clock 962 maintains 
year, month, day as well as hour, minute and second. Many timer may be 
used as timer 964, provided that is capable of measuring a prescribed time 
25 period. Here, the timer 962 is assumed to measure the time period of 20 

seconds. As will be described later, timer 964 is provided for implementing 
more practical user interface of data distribution system 930, and it is not 
an indispensable component of data distribution system 930. 

In the following, the operation of data vending machine 940 when the 
30 user inserts a mini disk 942 to data updating apparatus 124 of date 

vending machine 940 will be described with reference to the flow chart of 
Fig. 52. 

When mini disk 942 is inserted, data updating apparatus 124 reads 
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charge information 950 from mini disk 942, and transmits to charging 
apparatus 960 (980). Charging apparatus 960 refers to the present time 
obtained from 962, the data update time 970 and data charge 972, and 
determines the amount of charge (982). There may be various methods of 
determining the amount of charge by the charging apparatus 960. Here, 
the amount of charge is determined, for example, in accordance with the 
following equation. 

Amount of charge = unit price * (present time - last data update 
time) / 24 hours. 

Here, the unit price is stored in data charge 972 (see Fig. 51), and 
represents the charge of data per 24 hours. The last data update time in 
the equation above can be obtained from data update time field 970. 

Charging apparatus 960 displays the amount of charge determined 
in this manner on display apparatus 120 (984). Charging apparatus 960 
further activates timer 964 (986). Timer 964 starts counting of time for 20 
seconds. When the time is up, (YES in step 987), data updating apparatus 
120 ejects mini disk 942 (992), and returns to the standby state (994). 

If the counting of timer is not yet completed (NO in step 987), 
whether the user paid the charge amount calculated in the above described 
manner or not is determined (988). Until the charge amount is paid, or 
until the end of timer operation, the determinations of steps 987 and 988 
are repeated. When the user pays the prescribed amount of charge (YES 
in step 988), the operation mode moves to data selection (990). 

Thereafter, the operation of data distribution system 930 
immediately before the data selecting apparatus 122 displays the price of 
data obtained from price field 144 (see Fig. 2) of data information table 128 
on display apparatus 120 is the same as that of the first embodiment. 
Therefore, detailed description thereof will not be repeated here. In the 
following, the operation of data distribution system 930 after the data 
selecting apparatus 122 displayed the price of data on display apparatus 
120 will be described with reference to the flow chart of Fig. 53. 

Data selecting apparatus 122 displays the price of data obtained 
from the price field 144 (see Fig. 2) of data information table 128, on display 
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apparatus 120 (100). Different from the first embodiment, the payment by 
the user takes place when the data is updated next time. Therefore, here, 
user does not pay. The price depends on the time passed until the next 
updating, and hence the price itself cannot be displayed. Therefore, it is 
desired that a message expUcitly notifying the user of the method of charge 
such as "200 yen per day" or "1000 yen up to one week, 50 yen per day 
thereafter" is displayed. It is needless to say that such a display of 
message is unnecessary if the method of charge is announced sufficiently to 
the user by other means. 

The user presses the OK switch 176 or cancel switch 178 shown in 
Fig. 4. When cancel switch 178 is pressed (YES in step 102), data 
updating apparatus 120 ejects mini disk 942 (1012), and the data vending 
machine 940 returns to the standby state (1014). 

When the cancel switch is not pressed in step 1002, whether the OK 
switch 176 is pressed or not is determined (1004). When the OK switch 
178 is pressed, data receiving apparatus 134 receives data from the data 
source, and transfers the received data to data updating apparatus 124. 
Data updating apparatus 124 writes the transferred data to reproduction 
data 952 of mini disk 942 (106). 

Charging apparatus 960 transmits the present time obtained from 
clock 962 to data updating apparatus 124. Data updating apparatus 124 
writes the present time to data update time 970 of mini disk 942 (1008). 
Data updating apparatus 124 writes the contents of price field 144 of data 
information table 128 to data charge 972 of mini disk 942 (1008), 
increments the contents of data update number 974 (1014), and finally 
ejects the mini disk 942 (1012). Thereafter, data vending machine 940 
returns to the standby state (1014). 

In this example, the charge is simply based on the time how long the 
data is held on mini disk 942. The method of determining the amount of 
charge is not limited thereto. For example, the amount of charge may be 
determined by a general function of the time for which the data is held in 
mini disk 942, or it may be the function of both the held time and the 
number of updating 974. For example, if the updating number 974 is large, 
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the amount of charge may be set low. Various other system of charging 
may be possible, dependent on the poUcy of the operator of data distribution 
system 930. 

[Eleventh Embodiment] 

The data distribution system in accordance with the eleventh 
embodiment of the present invention will be described. The data 
distribution system can be implemented by the same hardware as the data 
distribution system 930 of the tenth embodiment shown in Fig. 49. The 
eleventh embodiment differs from the system of the tenth embodiment in 
its operation, which will be described in the following. The charging 
information of a mini disk in the eleventh embodiment is not the charging 
information 950 shown in Fig. 51 but the charging information 954 shown 
in Fig. 55. The charging information 954 includes data update time 970 
and record of data use 976. Record of data use 976 is for keeping history of 
the reproduction data 952 of the mini disk (see Fig. 50) reproduced by the 
data reproducing apparatus. In this example, it is assumed that the 
record of data use 976 stores the total time of reproduction of reproduction 
data 952 by the data reproducing apparatus. 

In this example, the amount of charge is determined by the charging 
apparatus 960 (see Fig. 49) in accordance with the following equation. 

Amount of charge = constant * (record of data use 976 * 0.9 + time 
passed from last update of data * 0.1) 

Here, the time past from the last update of data can be obtained as 
the difference between the present time obtained from clock 962 and the 
contents of data update time 970. 

This method of calculation prevents excessive charge for the data not 
much used, through it has been held for a long period of time on mini disk 
942. In other words, the charge is by the actual time of use of the data. 
In the equation above, the values (0.9 and 0.1) used as weights for efficiency 
are, of coxirse, only the examples for description, and any value may be used 
as these coefficients based on the poUcy of the operator. 

In the operation of the eleventh embodiment, what is different firom 
the operation of data distribution system 930 in accordance with the tenth 
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embodiment is that the contents of display when the data selecting 
apparatus 122 displays the interval of data obtained from data information 
table 128 is changed in accordance with the change in the method of 
calculating the amount of use, and that the data reproducing apparatus 
must have a function of recording the time of data use, so as to keep the 
record of data use 976. Except for these points, the data distribution 
system of the eleventh embodiment is the same as the data distribution 
system of the tenth embodiment both in hardware and in operation. 
Therefore, detailed descriptions thereof are not repeated here. 

The method of calculating the amount of charge in the present 
embodiment is not Umited to those described above. For example, 
regardless of the data update time 970, the amount of charge may be 
calculated as a function solely of the record of data use 976. In that case, 
clock 962 is unnecessary. Alternatively, the amount of charge may be set 
to 0 if the time recorded on the record of data use 976 is shorter than a 
prescribed value. 

Fig. 54 shows an example of a data reproducing apparatus for 
keeping the record of data use 976. Referring to Fig. 54, the data 
reproducing apparatus 1020 includes a CPU 1030, a mini disk drive 1036, a 
display apparatus 1038, a reproduction switch 1032, an end switch 1034, a 
clock 1042 and a start of use time register 1040. The start of use time 
register 1040 is for storing the contents of clock 1042 when the reproduction 
switch 1032 is pressed. When the end switch 1034 is pressed, CPU 1030 
calculates, based on the contents of clock 1042 and start of use time register 
1040, the time of use of the reproduction data in mini disk 1022. 

The data reproducing apparatus operates in the following manner. 
First, the user inserts mini disk 942 to mini disk drive 1036. Further, the 
user presses the reproduction switch 1032. Thus, reproduction starts. In 
response to pressing of reproduction switch 1032, CPU 1030 stores the 
contents of clock 1042 at that time in the start of use time register 1040. 
When the user presses the end switch 1034, CPU refers to the contents of 
clock 1042 at that time, calculates the difference between the contents of 
clock 1042 and the start of use time register 1040, and writes the difference 
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to the record of data use 976 of mini disk 942. Mini disk drive 1036 ejects 
mini disk 942. In the calculation described above, CPU 1030 ignores the 
reproduction switch 1032 once the reproduction switch 1032 is pressed, 
until the end switch 1034 is pressed next. 
5 By the use of the data reproducing apparatus 1020, it becomes 

possible to update the record of data use 976 of mini disk 942 in accordance 
with the time of data use, and the data distribution system 930 of the 

Q eleventh embodiment can be implemented. 

^ [Twelfth Embodiment] 

~g 10 An electronic book display apparatus preventing distribution of 

'4 unauthorized copies will be described. The electronic book displaying 

}q apparatus reproduces and displays electronic book data such as a magazine, 

Co a novel or cartoons, as digital data (hereinafter referred to as "electronic 

book data"). Though an electronic book displaying apparatus is described 
15 as an example of this embodiment, the present invention is generally 
appHcable to an apparatus which reproduces and displays digital data. 
f2 The electronic book display apparatus in accordance with the twelfth 

53 embodiment is characterized in that an ID number is allocated in advance 

to the display apparatus, and the operation of the display apparatus is 
20 controlled with reference to the ID number of the display apparatus. 

Fig. 56 shows an appearance of the electronic book displaying 
apparatus in accordance with the twelfth embodiment, and Fig. 57 shows a 
block configuration thereof. Referring to Figs. 56 and 57, the electronic 
book displaying apparatus includes a CPUllO for controlling the overall 
25 apparatus, an ROM (Read Only Memory) 1112 storing a control program 
for that apparatus and ID information unique to the display apparatus 
itself, an RAM 1114 storing a program for operating the electronic book 
displaying apparatus as well as the work area of the program and the book 
data, a book data input apparatus 1116 for reading and reproducing book 
30 data recorded on a storage medium 1126 or recording ID information, such 
as a disk drive or a communication network, a display apparatus 1118 for 
displaying the reproduced book data, a paging apparatus 1120 operated by 
the user to instruct turning of the page of the displayed electronic book, a 
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pen input apparatus 1122 used for the user to enter ID information to 
update the display apparatus ID information recorded on the book data, 
and a CPU bus 1124 for connecting the components of the apparatus to 
each other. 

CPU 1110 performs processes for reproduction, recording and display 
of the book data, by controlling the book data input apparatus 1116 and the 
display apparatus 1118, in accordance with the control program stored in 
ROM 1112. Further, CPU 1110 has a function of performing various 
processes in accordance with a user's instruction, through the paging 
apparatus 1120 or a pen input apparatus 1122. 

Referring particularly to Fig. 56, display apparatus 1118 consist of a 
liquid crystal display apparatus, and a transparent tablet 1132 is adhered 
on a surface of the display screen. Tablet 1132 and a pen 1130 constitute 
the pen input apparatus 1122. 

Two buttons 1136 and 1138 are provided below the display 
apparatus 1118, and these two buttons constitute the paging apparatus 
1120. More specifically, by pressing the right side button 1134, the 
displayed page proceeds to a certain direction, and by pressing the button 
1136, the displayed page proceeds to the opposite direction. Fig. 56 shows 
a storage medium inlet 1134, through which storage medium 1126 is 
inserted to book data input apparatus 1116. 

Referring to Fig. 58, the book data stored in storage medium 1126 
has a management information area 1150 and page data area 1152, 
Management information area 1150 includes bibUographic information, 
copy permission information and reproduction apparatus specifying 
information. The page data area stores, page by page, the actual data of 
the book. Generally, the storage medium 1126 is an IC card or a flexible 
disk. 

Referring to Fig. 59, management information area 1150 includes: 
management information area identifier 1160 indicating that the area is 
the management information area; a data size 1162 of the management 
information area; a bibliographic information area 1164 recording the title, 
author and the like of the book recorded on page data area 1152; a copy 
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permission information area 1166 indicating whether the copy of the book 
data is permitted or not; a reproducing apparatus specifying information 
area 1168 specifying the apparatus by which the page data of the book is 
reproduced and displayed; and a free area 1170. In Fig. 59, the numerals 
on the right side of respective areas represent number of bytes of the data 
stored in the respective areas. 

Referring to Fig. 60, the copy permission information area 1160 
includes a copy permission information identifier 1180 indicating that the 
area is the copy permission information area, a data size 1182 of the copy 
permission information area, and a copy permission value 1184 specifying 
whether the copy is permitted or not. In Fig. 60 also, the numerals on the 
right side of each area represents the length thereof in byte number. It is 
assumed that as the copy permission value, 0x01 is recorded when the copy 
of the data is permitted and 0x00 is recorded when the copy is prohibited 
(not permitted), by the creator of the book data, in advance. 

The characteristic of the electronic book displaying apparatus 1100 
in accordance with the present embodiment is that each apparatus has 
different display apparatus ID information allocated in advance. The 
display apparatus ID information is recorded in reproduction apparatus 
specifying information area 1168 shown in Fig. 59, and by comparing the 
contents of the reproduction apparatus specifying information area 1168 
with the display apparatus ID information of the actual reproduction 
apparatus at the time of reproduction, whether the data is to be displayed 
or not is determined. In this embodiment, nothing is recorded in the 
reproduction apparatus specifying information area 1168 until the book 
data is reproduced for the first time, and when the book data is reproduced 
for the first time, the ID information of the display apparatus which 
reproduced the data is written. The ID information may be updated in the 
following manner if necessary. 

If it is possible to write the ID information of the display apparatus 
to the reproduction apparatus specifying information area 1168 before the 
fixst reproduction of book data, it may be written. For example, at the 
time of sales of the book data to the user, if it is possible for the user to 
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present the ID information of the display apparatus held by the user, such 
an approach may be possible. In that case, the ID information of the 
presented display apparatus may be written to the reproduction apparatus 
specifying information area 1168 of the book data, and the storage medium 
may be sold thereafter. 

The display apparatus ID information may be stored encoded in a 
predetermined method, to the reproduction apparatus specifying 
information area 1168, so as to prevent easy decoding by the user. In 
order to discourage unauthorized copying, not only the display apparatus 
ID information but also a password registered by the user may be encoded 
and stored in the reproduction apparatus specifying information area 1168 
or the free area 1170, and the book data may be displayed when and only 
when both of these are entered correctly. If the electronic book display 
apparatus of the present invention is provided as a software for a general 
purpose apparatus such as a personal computer, information unique to the 
software to operate the general purpose apparatus as the electronic book 
displaying apparatus of the present invention may be used as the display 
apparatus ID information. 

Referring to Fig. 61, reproducing apparatus specifying information 
area 1168 includes a display apparatus ID information identifier 1190 
indicating that the display apparatus ID information is stored in this area, 
a data size 1192 of the area 1168, and the ID information 1194 of the 
display apparatus on which the book data is displayed. 

Referring to Fig. 62, the operation of the electronic book displajdng 
apparatus in accordance with the twelfth embodiment will be described. 
First, book data recorded on a storage medium 1126 is read by book data 
input apparatus 1116, and reproduction of the data starts (1210). 
Thereafter, copy permission value 1184 in copy permission information area 
1166 included in the management information area 1150 of the read book 
data is checked (1212). If the copy of the book data is permitted (YES in 
step 1212), the process for displaying page data takes place in step 1224, 
and the process terminates as soon as the display terminates (1226). 

If it is determined that the copy is not permitted in step 1212 (NO), 
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whether the display apparatus ID information 1194 in the reproducing 
apparatus specifying information area 1168 matches the ID information of 
the display apparatus used for the display this time is determined (1214). 
If the display apparatus ID information 1194 is not yet written, the display 
apparatus ID rewriting process (1222) is performed. In step 1222, the 
display apparatus ID information recorded in the ROM 1112 (see Fig. 57) of 
the display apparatus reproducing the book data is recorded in display 
apparatus ID information 1184 of the book data. Thereafter, the process 
proceeds to the page data displaying process 1224. 

Again referring to Fig. 62, when the display apparatus ID 
information 1194 recorded in the book data matches the ID information of 
the display apparatus presently reproducing the book data (YES) in step 
1214, the page data displaying process (1124) takes place. 

In step 1214, when the display apparatus ID information 1194 stored 
in the book data is different from the display apparatus ID information 
recorded in the ROM 1112 of the display apparatus presently reproducing 
the book data (NO), the control proceeds to step 1216. In step 1216, a 
prompt urging input of the display apparatus ID information displayed the 
book data last time is given on display apparatus 1118, asking the user to 
input. More specifically, referring to Fig. 56, a keyboard image is 
displayed on display apparatus 1118, and it is possible for the user to enter 
the character string of the ID information by tapping the keys on the 
keyboard image by a pen 1130. 

Thereafter, whether the ID information input in this manner 
matches the contents of display apparatus ID information 1194 is 
determined (1218). If these two do not match, the process is terminated 
without displaying the data (1226). When there is a match in step 1218, 
the user is asked whether the display apparatus ID information 1194 
recorded in the book data is to be overwritten by the display apparatus ID 
information of the apparatus presently reproducing the book data (1220). 
If the user instruct that the rewriting is unnecessary, then the page data 
displaying process 1224 is performed. When there is an instruction of 
rewriting, the display apparatus ID information 1194 is re-written with the 
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display apparatus ID information of the electronic book reproducing 
apparatus presently reproducing (1222), and page data displajdng process 
(1224) is performed. 

The processes in steps 1218 to 1222 are for the convenience of a user 
having a plurahty of electronic book display apparatuses in accordance with 
the present invention. Without such processings, when the user wishes to 
reproduce a book data by an apparatus different from the one used last 
time, the display apparatus of ID information of the apparatuses do not 
match, preventing reproduction. By the process of steps 1218 to 1222, it 
becomes possible for the user having a plurality of electronic book 
displaying apparatuses, to reproduce the same book data by different 
apparatuses. 

As described above, as the display apparatus ID information 
specifying a display apparatus by which reproduction is permitted is 
recorded and managed in the book data, whereby the following effects can 
be achieved. When the book data is copied as it is and an attempt is made 
to reproduce the copy by other display apparatus, the contents of the 
display apparatus ID information 1194 in the book data is different from 
the ID information of the other display apparatus. Therefore, unless the 
original display apparatus ID information is known, it is impossible to 
reproduce the copied book data by the process of steps 1216 to 1218. As 
long as the display apparatus same as the original display apparatus is 
used, the page data display process (1224) starts without fail, from the 
process of step 1214, and therefore a legitimate user is allowed to reproduce 
and display the book data without any restriction. Therefore, reproduction 
or display by the legitimate user of the personally copied book data for back 
up, for example, is not restricted. Further, even a display apparatus 
having different ID information from the display apparatus ID information 
recorded on the book data is capable of reproducing the book data, if the 
user enters the ID information same as the ID information recorded on the 
book data. Therefore, when the user has a plurahty of display apparatuses, 
any display apparatus may be used for reproduction, if the correct ID 
information of the original display apparatus is known. 
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[Thirteenth Embodiment] 

The electronic book display apparatus in accordance with the 
thirteenth embodiment of the present invention will be described with 
reference to Fig. 63 and the following. The characteristic of the present 
apparatus is that an operation of the display apparatus is controlled by a 
unique ID information recorded on an external medium, different from the 
storage medium of the book data. 

Fig. 63 shows the appearance of the electronic book displaying 
apparatus in accordance with the thirteenth embodiment, and Fig. 64 is a 
block diagram thereof. In Figs. 63 and 64 and Figs. 56 and 57, 
corresponding portions are denoted by the same reference characters and 
named by the same names. Functions are also the same. Therefore, 
detailed description thereof will not be given here. 

The electronic book displaying apparatus 1240 in accordance with 
the thirteenth embodiment differs from the electronic book displaying 
apparatus 1100 (see Figs. 56 and 57) of the twelfth embodiment in that an 
IC card 1252 recording a unique ID information is mounted, and an ID 
information reading apparatus 1250 connected to a CPU bus 1124 is newly 
provided for reading the ID information from IC card 1252 and passing the 
information to CPU 1110. IC card 1252 is mounted to a mounting portion 
1254 formed on a side surface of electronic book displaying apparatus 1240, 
and connected to ID information reading apparatus 1250 within the 
mounting portion 1254. ID information unique to each IC card (external 
medium ID information) is recorded on IC card 1252, and it is assumed that 
each user has his/her own IC card 1252. The external medium for storing 
the external medium ID information is not limited to such an IC card as 
used in the present embodiment, and any medium which can store the ID 
information may be used. For example, medium recording optically 
readable pattern may be used. 

Fig. 65 shows the data format of book data 1260. The book data is 
different from the book data of storage medium 1126 used in the twelfth 
embodiment in that in place of the reproducing apparatus specifying 
information area 1168 shown in Figs. 59 and 60, it uses one having an 
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external medium ID information area 1270 recording the external medium 
ID information as shown in Figs. 65 and 66. Specifically, referring to Fig. 
66, external medium ID information area 1270 includes: an external 
medium ID information identifier 1280 representing that the area is for 
storing the external medium ID information; a data size 1282 of this area; 
and an area 1284 storing external ID information recorded on the IC card 
that must be connected to the electronic book displaying apparatus when 
the book data 1260 is reproduced and displayed. As the external medium 
ID information area 1270 is provided in the book data 1260, it is possible to 
Hmit the apparatus which can reproduce and display the book data to that 
one to which the IC card is mounted. The method will be described in the 
following. 

Referring to Fig. 67, the operation of the electronic book displaying 
apparatus in accordance with the thirteenth embodiment will be described. 
First, book data recorded on a storage medium is read through book data 
input apparatus 1116 and reproduction starts (1300). 

Thereafter, the copy permission value 1184 of copy permission 
information area 1166 (see Figs. 65 and 60) is referred to, to see if the copy 
of the book data is permitted or not (1302). If the copy is permitted, the 
control proceeds to step 1308, and the page data display process takes place. 

If the copy of the book data is not permitted, whether the external 
medium ID information in external medium ID information area 1270 
shown in Figs. 65 and 66 match the ID information of the ID card connected 
to the electronic book reproducing apparatus reproducing the book data or 
not is determined (1304). If the information do not match, the process 
terminates (1310). If the external medium ID information is not recorded 
in the external medium ID information area 1270 of book data 1260, the ID 
information in the IC card connected to the apparatus reproducing the book 
data is written to and recorded into the external medium ID information 
(1284) (1306), and the process for displaying the corresponding page data is 
performed (1308), and thereafter the process terminates (1310). 

In step 1304, if the external medium ID information 1284 recorded in 
the book data matches the ID information of the ID card presently 
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connected to the apparatus, the page data display process 1308 is 

performed without performing the process of step 1306. 

As described above, in the present embodiment, each user has an 

external medium having unique ID information recorded thereon. When 
5 each user reproduces the book data, the external medium ID information 

stored in the IC card mounted by the user to the electronic book 

reproducing apparatus at that time is recorded in the book data. 

Thereafter, when the book data is to be reproduced and displayed, the 

external medium ID information recorded in the book data is compared 
Cm 10 with the ID information of the IC card mounted to the electronic book 

reproducing apparatus to be used for reproduction and display, and 
□ whether the display is permitted or not is managed dependent on the result 

;S of comparison. Therefore, unless the external medium on which the ID 

H information of each user is recorded is mounted to the electronic book 

15 display apparatus itself, it is impossible to display the book data, and 
f U therefore, reproduction of the book data by an unauthorized user can 

^ substantially be prevented. Further, if the user is a legitimate user of the 

f ^ book data to be reproduced, it is possible to reproduce the book data of his 

own by any apparatus, simply by inserting the external medium on which 
20 the unique ID information is recorded, to the electronic book reproducing 

apparatus. 

As described above, in an embodiment of the present embodiment, 
among data soixrces holding the same data, such a data source that has the 
shortest wait time for the user is automatically selected, so that the user's 
25 wait time can be reduced. When a data buffering apparatus is used as a 
data source, the user's wait time can further be reduced, and therefore, 
even when some of the data sources are slow, influence on the average wait 
time of the user can be reduced. 

When transmission time is automatically allocated to that one of the 
30 data transmitted time -divisionally which is selected frequently, the average 
wait time of the user can be similarly reduced. 

In another embodiment of the present invention, a medium copied 
without authorization cannot be used in the system simultaneously with 
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the original medium. Therefore, while it is possible for a good faith user to 
make a back up of the data, mass reproduction and distribution through 
sales of unauthorized copies by a person with ill will can be discouraged. 
If updating of the contents of a copied medium is prevented at least for a 
prescribed time period after the updating of the original contents, while a 
good faith user can make a back up of the data, mass reproduction and 
distribution through sales of unauthorized copies by a person with ill will 
can be discouraged. 

In the embodiment of the present invention, a system can be 
provided that can automatically select an optimal data source in accordance 
with various standards, even when there are a pluraHty of different data 
sources. 

According to some of the embodiments of the present invention, the 
charge to the user is automatically determined not at the time of purchase 
of the data, but based on the actual time period while the user held the data, 
or on the record of use. If the data is found to be uninteresting after actual 
reproduction, there would be no charge or just a small amount of charge. 
This encourages the user to try data casually, and hence promotes on-line 
data distribution. 

According to some of the embodiments of the present invention, even 
when a user desires data not yet turned to electronic format, it is possible to 
make an inquiry or place an order to an electronic pubhsher or the like by 
the same vending machine. Therefore, it is possible for the user to inqtiire 
or place an order of a desired data or a book using the data distribution 
system, without the necessity of confirming whether the desired data has 
been put into electronic form. 

According to another embodiment of the present embodiment, 
portions of electronic data matching a search condition entered by the user 
can be automatically retrieved by a collective unit. Fxirther, it is possible 
for the user to select which unit is to be used for retrieval. Therefore, 
there is an advantage that the data can be searched and retrieved in an 
appropriate form, in accordance with the object of use. 

According to another embodiment of the present invention, ID 
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information unique to a display apparatus or to a storage medium 
mountable to the display apparatus is recorded on a storage medium, and 
the same ID information is required at the time of reproduction. Therefore, 
an unauthorized user making an attempt to use a display apparatus 
5 different from the original one or using a storage medium having ID 
information different from the original to display the book data is not 
allowed to reproduce the digital data. By contrast, a legitimate user has 
the matching ID information, and hence, allowed to display digital data. 
Further, when the digital data is dead-copied for back up, for example, it is 
m 10 possible for the legitimate user to see the contents, while it is not allowed 
for the unauthorized user. Thus, distribution of digital data is promoted, 
while preventing distribution of unauthorized copies of the digital data. 

50 The embodiments described above are, in every point, examples only 

£n 

^ and are not to be taken by way of limitation. The scope of the present 

S3 15 invention is defined not by the embodiments above but by the claims, and 
yfi encompasses all modifications and variations within the equivalent 

ifi meaning and scope of the claims, 

O 

Industrial AppUcability 
20 As described above, by the data distribution system, data vending 

machine and the data reproducing apparatus of the present invention, it is 

possible to make more convenient purchasing of digital data by a user, 

while preventing distribution of unauthorized copies of digital data. 

Therefore, the data distribution system, data vending machine and the data 
25 reproducing apparatus in accordance with the present invention are 

suitable to be used in a new data distribution system for distributing digital 

data through networks. 
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